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APPENDIX. 


THE    HHI,ATION    OF   THE    MOVEMENTS   OF    MACK- 

KRKl.  IS    rilE  GVLV  OF  SI'.  LAWllENCE   TO 

TIDAL  CURUENTS. 

Tlic  Hsliiii}?  fjrouiuls  lor  iiiiukcrul  in  tlic  Gull'  of  St.  I,ii\v- 
renco  are  so  well  (Icfinod  I'rom  yi.'.ir  to  year  lliit  physical  causos 
mii.st  allV'cf,  ill  a  very  \m<^c  degree,  tlie  (listriliiitioii  of  tlie  food 
wliieh  altiaets  thi,-<  fish,  and  either  brings  tlieni  lo  the  surface  or 
lures  them  to  particular  coastal  areas. 

Tiiere  is  perhaps  no  part  of  the  woil.l  where  the  tidal  waves 
and  resultiiiK  eiirrents  are  distrihuted  in  such  a  rem;irkahle  man- 
ner as  in  the  (iiilf  and  estuary  of  the  St.  f.awrence. 

■{'he  nieeling  and  overlapping  of  tidal  waves  of  different  ages, 
that  is  to  say,  the  tide  of  to-d.iy  ineetiiig  the  tide  of  twelve  hours 
ago,  and  producing  a  doubh'  ovei  la|)ping  tide,  is  of  rare  oceiirrence, 
and  is  due  to  the  cnnHguration  of  the  sea  hottoin  conjoinlly  with 
the  relative  position  of  islands  .uul  neighbouring  coastlines. 

Northuniherland  Straits  and  tlio  north  shore  td  Prince  Edward 
Island  afford  the  most  remarkable  instances  on  the  American  conti- 
nent of  tile  nieetiug  of  tides  of  difFereut  ai^'es,  and  it  can  scarcely  bo 
dou'iled  thai  tile  loiii,f  and  eominuous  line  of  inshore  (uldies,  pro- 
duced in  a  largi'  measure  by  this  singular  confluence,  conjointly 
with  ihe  low  teni|)er.iture  resulting  from  the  mi.xing  of  cold 
underlying,  with  warm  siiif'a(-e.  sea-sliMla,  is  the  chief  cause  why 
niaekerel  fishing  groi.  Is  should  be  there  so  close  inshore  with 
such  iindeviafing  constancy. 

'(.        I-IIK    I'KINCI-:     i:iiw\lt!)    ISLAM)     lIlinU.K     IIOK. 

'J'he  tidal  wave  entering  the  (iulf  of  St.  Lawrence  between 
Cape  lireton  and  Xewf'oundland  rushes  with  great  rapidity  along 
the  edge  of  the  liuik  forming  the  boundary  of  the  sixty  fathoms 
line  of  .soundings. 

It  sends  off  lateral  waves  towards  the  Straits  of  Belle  Isle, 
and  towards  Prince  Edward  Island,  while  the  main  wave,  follow- 
ing the  deep  water  at  the  edge  of  the  .si.vty  fathoms  line  of  sound- 
ings, pursues  a  rapid  course  towards  and  up  the  Lawrence  estuary, 
and  reaches  Cape  Chatte  and  I'oint  de  Monts  precisely  at  noon 
on  the  days  of  full  and  change  of  the  moon. 

Regarding  lor  the  present,  the  lateral  wave  which  strikes  olT 
towa.ds  the  south-western  portion  of  the  Gulf,  we  find  it  split 
into  two  portions  by  the  Magdalen  Itlaiids  ;  one  half,  namely  the 
eastern  part,  sweeps  past  the  shores  of  Cape  Hreton  and  reaches 
the  cast  point  of  Prince  Edward  Island  at  8  hours  30  minutes, 
Cape  Hear  at  9  hours,  and  the  middle  of  the  straits  opi)osife 
HilLshoro  Bay,  at  10  hours.  Here  it  meets  a  flood  tidal  wave 
coming  down  Northund)erl  ,nd  strait  from  the  north-west,  but  this 
wave  is  not  the  oth.  r  half  of  the  wave  which  was  split  by  the  Mag- 
dalen Islands  two  hours  before,  it  is  the  tidal  wave  twelve  hours 
old  which  has  been  delayed  in  its  detour  round  tlie  north  part  of  the 
Magdalens  and  over  the  shallows  of  the  Bradelle  and  Orphan 
Banks.  .\  line  drawn  through  the  Magdalen  Islands,  Roche's 
Point  and  the  mouth  of  Hillsboro  River  in  Prince  Edward 
Island  and  Wallace  Harbour  in  Nova  Scotia,  will  pass  through 
the  pl.iccs  where   the  overlapping   of  the  confluent   tidal   waves 


takes  placr,  lit  the  full  and  cliaii^c  of  the  iiiuon,  iieiir  the  Hliori'i<  of 
I'liiicc  Kdwaid  Island.  Adniiial  Haytifld,  who  first  discovered 
tliis  nu'i'liiiif  of  wavus  of  dithMciit  apvs  on  tlic  coaHt  of  Prince 
Edward  Island,  dcucrihcs  with  sonic  niiiiutciu'ss  this  reniaikahlu 
pliciionicnon. 

"Till'  inin.'iinil  tlili'  Hiivi'  alli'r  i'IHitIiii;  iIm'  (lulf  ln'twi'i'ii  ('ii|»'  lln'loii 
Nliuhl  iiikI  N'HwliMmilh,.iil,  »i'nils  rp|V,  liilrinllv.  wuvmi  |.i  llif  sniitli-wi-st,  mi 
t-illiiT  siili-  tif  till'  Mii^'hilt'n  Utiinth. 

•Till' lli'sl  (if  llii'sf,  till'  on'lcrn  wiivi',  niiiiini,' frmii  lipiwi'i'ii  tliose  lulamls 
iiiiil  till'  wi'iliTii  slii'i'i' iif  C-iilH'  llri'liiii  l»laiiil.  iiiTiviH  at  tlii' rastoni  enlraiii'i' 
iif  till'  strait  sii'iii  aftiT  S  n'clui'k,  ami  iirni'i'mls  to  tlii'  wrstwiiril.  iniikin^'  Iiiiil 
wBli'i-  lali'r  ill  siici't's»iiin  fmiii  nasi  tn  wi'sl  as  far  iis  I'irlnii,  wliiili  it  rearlics 
lit  10  Inmrs.  At  tlif  siinii>  nominal  li  uir.  Imt  I'.'  Ikiiii's  hiti-r,  tli"  iitln'r  i>r  wust- 
I'l'n  wnvH  ari'in's  at  I'lipi'  Tiniii'iilini'.  Iiaviiin  lii'i'n  intunli'il  liy  llii'  loni!  ili'tmir 
which  it  liii'  taki'ii  tn  tin'  n<irthwai'>l  aiiil  wi'siuhi'iI  ut  tlii'  Ma|,'i|itliiii.-.  anil  liy 
tilt'  ^'I'l'iit  I'xlcnl  lit  I'oiiijiurativi'Iy  >liallit\v  wiitiT  wlili-h  it  lias  |iassi'il  tivt'r  ill 
its  sntnii'iini'iit  |tr'i;;ri'ss  \  >  the  s>iut'i-wi'st. 

"Tliis  wavi'  iniikcs  liiyli  wati'i'  laliT  ill  siii'c'('S''iiiii  at  iihics  uloiin  tin'  cast- 
I'rii  ci'ii^t  lit  Xi'w  liiimswii'k  as  \mi  jirori'i'il  tn  ilu'  snnthwaril,  anil  alter  eiiti'i- 
inn  till'  "traits  from  tlii'li  irtli-wi'<t  ti  s  iiitli-i'a»t,  I'.iiiti'ai'.v  tn  the  c  uirsc  nf  thii 
ctln'r  nr  iii«t<'in  wave. 

•'Thus  It  is  hiuli  water  nil  till'  full  aiiil  eluiiij,'!'  .it  the  inn  in  nl  Mise  mat  aluiiit 
twn  Hint  a  half  linnrs,  iit  I'niiit  i-j^i-iiniiiim-iiiiil  tlie  imrtheni  |ininl  nf  I'riiice  Kit* 

wiiril  Isliiinl.  Inniiiiit;  the  western  eiitivim f  the  strait  snini  after  I  Imurs ; 

at  tile  western  \i  lint  nf  I'riiiee  I'Mwanl  lil.iielal  II  liniivs  ;  at  Sheiliaeiit  f  hniirs 
anil  at  l',i|ie  Tnniieiitine  at  ItJ  limirH. 

"  \\  hen,  theiefnit'.  the  eiislern  wave  arrives  Itelween  Pielnii  anil  the  Wnoil 
Islamic,  the  wesieni  part  uf  the  [ireeeiliiiu'  tiile  wave  arrive,',  hetween  ('a|ie  Tni- 
nii'iilineanil  l'a|ie Traverse.  They  then  meet  iiinl  eninhinetn  make  lii>;li  waterat 
the  .-anie  hnur,  niniiely.  III  linnrs,  nr  a  little  later,  in  llie  harhmirs  all  over  the 
eential  I'lirlinii  nf  tile  strait  trnn  I'ielnii  In  l'a|H' Tnriiieiiline.  eaiisiiif;  also  an 
amniint  in  the  ri"e  nf  tlie  liiles  eveiywiiere  innre  than  ikniMe.  ami  ill  sniiie 
nf  the  Iiarlinrs.  nearly  liiree  times  as  i^re.il  as  tli.it  whieii  neeiirs  at  either 
piitranee  nf  the  utr.iit. 

"  Tlie  easte-n  tlnnil-Btream  enters  tie'  strait  trnin  the  imrtli-east,  riiiiniiin  at 
the  rate  nf  twn  ami  a  halt  knnis  rnnml  the  eastern  imiiit  nt  I'rinee  Kilvvaiil 
Ishiml.linl  isniiieli  weaker  in  thei  tHii^;anil  nvertnwarils  the  snnlhern  slmre.  It 
runs  rniinil  t'ltpe  Bear,  ami  with  an  increasing  rule  ainiiix  the  hiiiil  In  the  vi'est- 
wanl  is  stinn;;est  in  the  ileep  water  near  the  laml.aml  runs  at  its  extrpine  rate 
nt  three  kii  its  iln.-e  pai-t  the  tmliiin  Kieksaml  Itillenian's  Reef.  LiKiiih'  streiifrtli 
us  it  ]irneeeils  larther  tn  tlie  iinrtli-wer.t  it  i"  ipiile  a  weak  stream  when  il  meets 
the  lit  her  lln.  iil-ft  ream  ntr  the  TyrniiSliiMls.  Tliis  eastern  llnuil-st  ream  is  nnl  sn 
Nlriiiij;  alniiii  the  smithern  nr  Nnva  Sentia  slmre  unless  it  he  in  t'lirihnn  I'han- 
iii'l  fnr  a  shnU  space  near  t'.irih'in  lieef.iiml  it  i- w.  iik,  imt  wenenilly  e\eeeilin>r 
lial:  a  kii.  t  in  the  miihlle  nt  the  strait. 

"The  nther  nr  vi-e- tern  llnnil-stream  eniiies  frniii  ihe  imrtliwanl  alnn^  the 
westtrn  enast  nf  Trinee  Kilwanl  l^lanil,  sweeping  rminl  West  I'niiit  ami  riui- 
ninn -irniijiest  in  the  ih'ep  water  neir  West  Keef  where  its  rate  is  two  luid  a 
half  kn'ils.  liver  tiwiinls  the  .New  llriinswiek  slmre  its  rate  sehlnm  e.xeeeiis 
line  ami  a  half  UiMts,  nml  this  is  its  avei'ii^e  speeil  as  it  piirsnes  its  eniirse  to  the 
Hiiiith-ea.-t  until  near  fape  Tnriiieiiliiie,  vvlieie  tlie  strnnue.st  ]iart  of  the  Htreniii 
runs  near  the  ,loiiriniain  Slmals.  ami  thence  tn  the  snutlivvaril,  roiiml  ami  over 
ihe  ilaiinerniis  Tnrini'iitine  l!i'ef>  willi  a  (jreiit  ripple  anil  at  the  rate  nf  three 
kiints. 

"  l-'ri'iii  ihis  aei''  nut  nf  the  ti'hil  slreiinis  ii  appeiiis  that  a  I'a.-t-sailinn  ve.s- 
.sel  uinler  lavnriilile  i'ireiiiii.-tani'es  iiii>;ht  enter  the  irait  with  the  llnnil,  ami 
arriving  at  t'app  Tnrmentine  .-non  aftei-.tiiKli  water,  minlil  there  take  the  ebli 
anil  thus  have  llie  stream  with  her  with  Imt  s  i^ht  iiiti'nii|itinii  frnii;  one  emi 
of  the  strait  tn  the  ntlier. 

•  (ir  a  vessel  with  a  heat  in;;  winil  niii;lil  sn  tinn'  lur  arrival  at  tlie  same  point 
a^  In  lie  alile  tn  (•■mtiniie  her  voyage  in  the  -aiin'  'Invetinii  with  the  elili."  1 1 ) 

Admiral  navlicld  is  of  opinion  that  these  waves  of  different 
,is;cs.  one  hcin^'  12  hours  yoiiii;;er  than  the  other,  meet  on  the 
iiortli  side  of  the  great  Hight  of  Prince  Kdward  Island,  between 
TracMlic  llavhor  and  Savage  Harbor.  On  the  Admiralty  charts 
this  locality  is  designated  by  the  words  •'  Tides  Meet."  The  cur- 
rent is  inshore  towards  this  point,  both  from  North  Point  and 
Kast  Point,  and  the  clfect  of  the  indraught  is  to  determine  to- 
wards the  coast  line  the  floating  or  free-swimming  food  of  the 
herring  and  the  mackerel.  The  great  bight  formed  by  the  con- 
cave northern  coast  line  nf  Prince  Edward  Island,  is  the  result  of 
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'  Sailing;  iliieetiniis  fur  the  .s^t.  Ijiwrence.'     llini/ii-lil. 
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BROH  of  III  lion  on  till-  pirl  ol'  tlic^c  ((iiillui'iil  tiil.il  w.iv's  ^\r»^f• 
giiig  aloiiLf  llic  slo|iinii;  IxmiIk's,  anil  w.islihifj;  away  llio  rt'siiltiii>{ 
(Icln-is  fi-oiii  tlic  HiuKUtonc  jockn,  ot  wliicli  a  laiK«'  part  of  this 
coiidt  lino  is  compoHcd.  'I'lii'  ceaseli'SH  opiiMlion  of  tlicso  lorrrs 
in  thus  inanifoslcd  in  tlio  \vt<iirini(  awMv  of  llic  sIioicm  most  snh- 
ji'ct  to  llicir  induiMiccK.      (Sec  iliasjiani.) 


/> 


run  iiDiiY  11,0011  iiiii;  IN  nil;  i:sriAiiv  of  the  st. 
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Accoidini,'  to  Admiral  KiiUii-ld,  the  flood  tide  in  llic  cstnary 
of  the  St.  Lawioncc,  l)oj,'iiiiiinj{  at  Aiiti(  osti  and  proicoding  somo 
miles  altovo  Hie,  rushes  up  iho  hioad  Mid  (Jhaniiel  as  far  as 
Kcd  Islet  ami  ( ircen  Islaml,  where  ))iiitof  it,  heinf,'  ohstriKled 
hy  the  Islands,  tniiis  round  and,  as  .ui  eildv  llooil  tide  swee|).s 
nloni,'  and  down  the  Miiilhern  eoast  as  far  as  (liispe  Hasin,  only  a 
thin  and  narrow  hand  of  tlood  tide  Miuniiif;  upwards  helweeii 
the  eddy  Hood  and  the  coast  line. 

On  the  days  of  full  and  cluuifje  ot'  I  he  mnon,  il  is  liit,'h  waltT 
at  noon  hotli  at  I'<iint  de  Monts  and  (!ap(!  Chatle,  and  hi^'h 
watt-r  later  aiul  later  down  the  eoast,  so  that  al  (.'ape  Kozier  it  is 
1  hour,  ;((!  minutes  iiefore  it  is  lii^di  tide  there. 

Ill  other  wcuds,  the  Hood  tide  ni^hiuf,'  up  the  deep  mid 
thaiiuel  Ipclween  (.'ape  Uo/.ier  and  .\iilico.-li  Isl, mil ,  passed  up 
iiiiu-e  than  au  hoiii'  ami  a  h.df  liefore  llie  eddy  Hood  fide  rrlurneil 
(■oaslwir.e  to  O.ipi'  llozier. 

Bayfield  stales  th.il  theri'  is  .i  very  uariow  llcjod  tSde  rlose  in- 
shore riinuin,:,'  westerly  .dutif^  the  (iaspe  eo,l^l  iusiih'  of  the  eddy 
flood.  'These  currents  luoviiii,'  m>  eon^l.inlly  in  opposite  diicc- 
tiofis  and  close  inshore,  tend  to  produce  the  cuutiniums  liiu-  of 
eddies  wliii'h  cause  the  IVee  swimminif  fond  of  the  markerel  to  he 
found  near  lo  ihe  I, lud.  ;iud  m;ike  ill, it  poitiuii  of  llie  estuary  a 
mackerel  f,'round. 

On  the  nmtli  shore  of  llii>  e>tu,iiv,  lii'lwreu  .Miiiif.iii  .iiiil 
Point  df!  Monts,  the  periods  of  hi-ili  w.ner  at  lull  chalice  of  the 
inoiin  are  allo;r,.t|,er  difl'i'i-eut.  'The  tiild  wave  reaches  Minimi 
Island  al  1  'JO,  .Seven  Islands  at  l.K),  Cawee  Island  at  1. •■)(), 
Hnglish  I'oiiit  at  ii,  ami  a  few  miles  lunliei-  mi  il  meels  the  elili 
tide  two  hours  idd  sweepin;,'  pist  I'oiiil  de  .Monis 

The  Hood  tide  lui  the  iioith  shore  is  only  alioul  .'!  Icairi|,.s 
hrnail.  The  streni,'lli  of  the  slreaui  is  i,n-eatest  iuslmre,  and  lic- 
yoiid  ;J  leaijues  from  the  coast  it  heconies  iusen^ilile.  f'| 

The  eddies  prodiiceil  in  iIk'  hiys  Iietweeii  Moisie  ami  roiiit 
de  Monts  hy  this  inshoie  lloml  tide  ihrov  in  ,iml  keep  the  I'.ind 
near  the  coast  line. 

Hence    it    is    that    the    Hood    tide  uii  tl )iili    shore  ll,,vviiii; 

westerly,  ami  the  eddy  llood  on  the  south  shoie    tiowini,'  easterly 
with  a  thill  hell  of  westerly  llowini;  flood  hetweeu  it  and  the  land, 
produce  in^llo|■e  eddies,  which  concentrate  the  free  swimmiiii,'  food 
of  the  mackerel,  liere.ifter  descrihed,  on  these  coasts. 

The  .strength  of  tlie  current  in  ilec|)  water  oll'shore.  on  the 
south  least  of  the  estuary  of  the  St.  Lawrence,  is  .stated  to  he  suf- 
ficient to  prevent  fishing  ojieralious  there,  thus  oH'ering  a  practical 
difRculty,  which  is  repeated  on  some  p.irts  of  the  nnrlheru  shore 
dining  high  tides. 

In  the  Ray  of  Ohaleurs,  where  the  tides  are  regular,  the 
mackerel  groiiml  of  the  day  deiiends  upon  the  wind.  A  south- 
erly wind  converts  the  south  side  of  the  Hay  into  a  lee  shore,  ami 
the  llsh  are  found  chieflyon  that  side,  especially  towards  Nejiissiguit 
Bay.      When  the  wind  is  northerly  the  (iaspe  coast  hccumes  a  lee 

(1)  Sailing;  iliivclinas  f,pr  tin;  Si.  Ijiwiviico. 
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shore,  niul  the  Huh  Are  chiefly  Iminil  hetweoii  RonnvRiitiirc  IkIiiihI 
nnd  Paxpoliiiir,  and  on  lowiirdH  C'iiMrii|>cdia  Bay.  It  h.m  idicadv 
hrcn  (iliMMvt'd  tliat  iiiiicknci  iinil  muIicc  I'l't'ders  ({fncriilly,  »wim 
witli  open  months  iigniimt  tlie  wind  nnrt  tidl^  The  uatiiu  which 
hrinn!<  tlie  ninrkpicl  from  tlio  nontli  »hoi«  lollies  north  Mliore,  luintts 
tViini  tht!  liK't  that  in  tliir  natnial  pnrniiil  ol  tlieir  Miirfacu  food 
a){ain»t  \\w  wind  they  arc  l)roii|^iit  np  hy  thi*  land,  nnd  finding 
food  in  the  tidal  eddies  there,  they  puiKue  their  loin'Hu  innhoro 
against  the  tidal  eiirrents,  until  a  change  in  the  wind  indileeH 
them  to  eross  again  to  tlie  opposite  «horc,  where  similar  (diidi- 
lions  prevail. 

On  the  (iulf  cna^t  of  ('ape  lireton  the  set  of  the  currents  is 
oftentimes  inshore,  and  is  descrihcil  hy  Admiral  Itaylield  jh  i;iven 
in  the  lontnote  (').  I'lie  inlliu'ine  exercised  on  temperature 
strata  will  he  m>ticed  subsequently. 


I.  "  At  On|)*  tiifllcB  I]  milut  nortliwani  rruii  I'.irt  llnwl.  Ilin  w<Mt  coAat 
(it  lli'tidin  IhIhiicI  trenila  Hwiiy  l'>  tlii>  iinilli-i'Hst  l>,v  cii'al,  iiiiitirniiaK  in  tlint 
iliri'clion  til  ('h|>('  St.  Liiwrciico  u  'li^tnnci)  nf  Til  \m\vt  witlioat  I'itliiT  liiii'lidur 
III  Mill  aiii^Mi' in'it  l''ii'shi|is,  Tim  tftiai-ril  irliara>'t.'i'  i*  hi|{li  iiml  n.ilil,  iIih  ilnn- 
U«n  Iwinn  fi'W  Hill  c'lii*'  iii«li  .M,  lull  it  i<  ii"V«rHitilim  a  dniiijiiriiui  C'lii^t 
ti)  bo  iii'jir  in  .\atanin  nr  curly  Winter,  wliuii  tin'  |iii'viiiliii({  iinrtli-wint  winds 
n<>nil  in  II  lii'iivy  m'ii  ami  tlii'  sot  i>r  llii>  riirruiit  is  nt'li'n  in  tlio  siiiim  iliii'i'tion. 
Till-  swfll  fri"|iii*nlly  |irfi'eiU's  tliu  wiihl  l>y  iniiiiy  li.nirs.  anil,  as  lliort'  is  n<i  ^oml 
hnlilini;  );muiii|,  Iii>o  iini's  iiimtjiT.iii-i  t.>  vnssiils  niiiKliI  cluso  in»lii>rii.  Kvon 
with  a  sinoatli  sen  nnil  in  tint*  Siiinnii'r  wua1lii.>r,  vi>.>nii14  arn  stit  in  tii\\ar>ls  ilii^ 
ruast.  tin  flTt'ct  wliicli  si>tiins  t<i  Im  iIuh  sdini'liiniM  in  Ihn  ^tiihiiiil  i-arriMit  troni 
llii'nnrlli-wi'stiuniinu  fniiii  Iii'Iwtoii  lliu  .\lM!,'ilaloa«  ami  I'linco  I'Mwniil  I.hIuiii1_ 
and  at  "Ihi'r  tinio^'  I  i  tlio  diri'dimi  .if  tliu  ■  iili-  !ri<niu  fniin  tlm  Strait  nf  .N.ir- 
lliuiulMirlnnit  iiii'tinln^  towards  llninii  sli.irrs. 

'  Tlii.'si'  siri'KUi"  liciiiK  inrnndaat  and  irri'i^alur,  Imtli  in  strnnKlli  and  dinii'- 
tiiiii,  arc  tliiTi-f'Ti'  till'  nunu  d.inneroiis  and  ii'i|airi'  llie  iiiiire  to  lii'  Kanrdml 
aKniast.  In  tin' Snininer  muiillis.  Imwuvi-r.  tlni  ratii  nf  llie  rarri'Hl  ur  lidos 
will  ii't  li"  fMiind  til  I'M'iii'd  "1111  kind  even  rlii..!*  insli  ir«  ;  iixi'x|itin);  r  nind 
Cnpr  St.  I.awrencn  and  tJiini  Norlli,  wlici'u  it  snnii'tinii's  runs  at  tin*  rato  uf  2 
ur  .1  kill)!.'.,  causing  a  liwivy,  hri'akiiin  st'a.  Its  dii'ui'ti.n  for  llirt'ii-fniirllis  cd 
till)  tiiiiH  is  frum  tlm  we.itward.  'I'liis  ninicii's  tn  In'  dii"  to  tlio  I'nniliiiii'd  lU'tion 
of  tlii'i'iirrunt  and  I'lili-tidc  incdiiniiDatin;;  over  thn  lluud  strnnin  frmn  tlio  aurtli 
aitst,  80  as  to  lundor  it  nearly  iai|ii'rei.'|itilik'.  Bxceptiiin  at  nr  imar  tlm  Spring 
tidi's 

"Tlipro  is  nil  dmilit  tlinl  winds  prcsi'iit.iir  at  a  di"taiico,  alsn  iiillauiirn  these 
Htroaiiis,  Hs  they  have  lieon  observed  to  do  in  all  |>arts  of  tliu  (iiilf." 
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II.— Til K  FOOn  OF   II IK  MACKEREL. 


IN     KUHOI'KAN    ISKAH. 


"  Markncl  mint"  is  tliii  iiopiiiiir  iiiinic  given  to  tlip  cliiof  food 
of  the  niackiTcI  in  Eiirnpeiin  Ncas.  Diirinj^  ciTtain  seasons  of  the 
year  this  consists  of  Launce  and  the  fry  of  other  tish,  especially 
of  the  Ileriing  iinil   Sprit. 

Aceordinulo  Iloeck,  the  Danish  naturalist,  the  food  of  the 
Maekerol  during  tlio  iStinitiier  nionthM  consists  of  minute  crus- 
taceans, which  freiiuently  givo  a  distinct  colour  to  the  sea. 

The  mackerel  feed  also  in  these  seas  on  the  swimming  larvar 
of  tape  worms. 

They  also  devour  large  ((uanlities  of  the  embryos  of  a  small 
spiral  sholl,  (Hissoa)  which  in  its  adult  statu  is  founil  in  great 
ahundance  upon  sea  weed.  Similar  foo('  has  been  detected  hy 
Mr.  VVhiteavcs  in  thi"  (lull  of  St.  I,a»'reMC(-  (  '  ) 


/>. 


IN    AMKKICAN    WATKH.S. 


The  Britt.or  "oyc-hait"  of  the  Canadian  and  American  tisher- 
men  was  formerly  stated  hy  Dr.  Storer  to  be  the  fry  of  the  small 
herring  {(Jliippa  tnininin),  it  is  now  supposed  to  be  the  fry  of  the 
common  sea  herring.  It  appears  to  be,  generally,  the  tirst  food 
upon  which  the  mackerel  fee<l  when  iipproiuhing  the  Atlantic 
coasts  in  Spring  from  their  Winter  haunts  (oiifrouting  the  coast 
line  where  they  first  show  themselves.  The  fry  of  the  sea  her- 
ring, (Mther  from  Spring  spawning  schools  or  .\utunin  spawning 
schools  ap|)ears  to  be  enormously  abundant  some  distance  seawards 
in  May  and  June,  hut  varying  in  size  from  an  inch  to  four  inches 
in  length,  according  to  the  age  of  the  fry,  whether  hatched  in  the 
Spring  or  in  the  preceding  Fall. 

James  de  Kay  in  tlu;  '  Zoology  of  the  S(i,te  of  New  York." 
also  describes  the  "  Hritt"  as  "  C'lnpea  minima."  He  states 
that  the  fish  has  a  length  of  from  one  to  four  inches. 

The  length  of  the  head  is  onc-founh  tlie  length  of  the  body 
and  the  diameter  of  the  eye  is  e([ual  to  one-sixth  the  hnii'lh  of 
the  head,  or  one  twenty-fourth  part  the  length  of  the  body.  Per- 
haps from  the  largidy  developed  eye,  the  "  Britt"  is  styled  by  the 
American  and  NovaScotiau  fishermen  the  mackerel  "  eyobait."( -') 

But  the  movements  of  the  mackerel  like  those  of  the  cod,  and 
indeed  of  most  species  of  fish,  are  deterniincMl  at  different  seasons 
of  the  year  by  the  geographical  position  of  its  food,  and  the  first 
important  kind  of  food  which  a|)pcars  to  lurothe  mackerel  inshore 
after  spawning  in  the  (Julf  of  St.  Lawrence,  is  the  Launce  or 
Sand  Eel. 

The  relation  of  the  Launce  or  Sand  Eel  ( Amnwdyfes  Amrri- 
canus)  to  the  mackerel,  is  very  much  greater  than  appears  at  the 
first  blush,  and  resembles  the  relation  of  the  herring  to  the  cod,  in 
g(Mieral,  and,  in  particular,  tlic  relation  of  the  so-called  Norwegian 
"  Sull  Cod"  or  Launce  Cod,  to  this  wide-spread  and  important 
bait-fish.  The  appro.ich  of  the  Launce  to  the  coast  in  Spring  is 
most  probably  the  cause  why  the  so-called   Spring  cod   fishing 


1.  \U\wl  on  II  siM-.iiiil  il,'H|i  sen  i),RMl),'iii;;  .■\|ii;ilitinii  t,i  ihe  fiiilf  uf  SI. 
Lawn  ricH— 1872. 

•i.  Rev. ,).  Ainlirose— On  St.  Miu-Kiirnt's  Hoy  tisliiii)^  (jroiiiiils  -.\.  .S.  Iiisti- 
tuto  of  .N'litiiml  ScieUL'B.  18(i('i-7. 
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Riidilt'iily  ri>niiri«  on  miiiiy  l>iink«  mid  ulumla,  ciiinmoiu'iiig  iigniii  at 
(lifri'K'iit  liiniliiicit  iwii  1111(1  tlin"  «f«'k«  Ittd-r. 

I'hit  I'lxl  l('iiv(>  tli(>  li.iiikit  .uiil  'iIkiiiIn  ti)  iiiiTt  iiiul  to  follow  tlu> 
Iitiiiiici' ax  they  iippidiKli  tliu  roiinl.  In  tlic  hiiiiii'  iiiiuiiicr  ihcy 
liii'cl  iiiul  follow  till!  ( '.ipliii,  ^iiiilcil  III)  iliiiilil  liy  till?  pciMiliur  odor 
d«vt'li>pi'il  liy  nudt  npuoiv*  ut  tlio  approiicli  of  lliii  npawiiinK  *•'»• 

ItOII, 

Hut  it  it  till'  liiliil  III  till-  Siiiil  I'li'l  lit  ImryiiiK  itself  in  tlio 
mild  lii'twi'i'ii  tiduM,  or  in  Niil)imM')(cd  sand  lieiii'licii,  that  In  ids  the 
niai'ki'i'cl  HO  rliiKi>  iTixlioir. 

'I'liu  Sand  I.annrc,  an  its  naiiir  iniplicn,  iiltrii  xrrkii  during  tlio 
oarly  aiiminer,  widcnproadinK  and  Hoft  nanily  hoaclirii,  and  wlicro 
tiiPM*  arc  alMiiidaiit  .mil  otlii'i-  rondilioiiN  favnralilc,  it  linen's  for 
nunitliH  on  the  sanic  pait  of  thi'  roast.  Dr.  roitin  statrs  in  hiii 
rrport  for  IS.jO,  that  liclwi-i'ii  Scvpii  Islanils  ai'd  Min^an  tho 
Laiiiii-u  appiMPs  ill  thu  Sprinif  ami  riMitiins  nntil  tht   Kail. 

'I'lio  fact  of  this  fish  Imryin)^  itst-lf  in  tho  sand  to  the  depth  of 
live  or  six  iiirlii's  iliirini?  tin-  elih  lidi-s,  is  one  n-asoii  why  mack* 
erel,  and  many  otliiT  ti«h,  an-  caiif^hl  inslinrc  ilmiiii?  the  tlmul- 
tide  They  ciinic  in  to  iVcd  on  the  emerging  Sand  Liiuncc,  iw 
well  as  npiiii  the  imsts  of  nfiier  and  lower  forms  of  life  whoso 
hiiirowin^  lialiiis  hctwecn  tides  are  similar  In  those  of  the  Sand 
[.aiiiice. 

I'l'rlcy  states  lint  it  i-*  verv  .ihinul  ml  on  the  rioiih  sliorirof 
New  lhnnswirk.(  '  )  Here  there  are,  as  on  tlie  north  shore  of 
I'rince  Kilrtard  Isl.md,  very  eMenslve  simily  |lats  suited  to  the 
peiiiliar  haliils  1)1  tlils  (i»h  Dr.  Carpenter  desiiilies  the  Sand 
Liinnce  III'  ilii'  liiiiish  seas  as  iHirmwin}^'  in  the  sand  to  a 
depth  of  six  or  seven  inches  (liirinf;  liie  lime  that  it  is  left  dry  liy 
the  elil)  tide. 

Hilt  it  is  not  the  mackerel  aione  anions  surface  (eeders  which 
pnrsMc  the  Smil  I.annie  with  eij^i'mess,  it  is  also  a  favorite  food 
of  the  herrinj;. 

I'rof  llii\lev  in  iiis  '  Nainral  History  of  llie  I  lerrin:;  '  enihodied 
in  the  '  lleport  of  the  llnyil  < 'oininission  on  the  opiMalion  of  the 
iirtH  relating  to  trawling'  for  Herring  oii  the  co.ist  of  Scotland* 
states  that  "  the  food  of  the  llerrinj;  consists  of  Crustacea  varyinif 
in  size  from  microscopic  diiii'Misions  to  th  i<e  of  ,i  siirimp,  and  of 
small  tish,  ]iarticularly  Sand  Eels,  while  in  tho  Mutie  (fat)  condi- 
tion they  feed  viir.icionsly  and  not  nnfre(|iienlly  their  stomachs 
are  fonnd  immensely  ilisiended  wilii  criislacea  and  Sand  Kejs  in 
moie  or  less  digested  conditions."  Again, '•  any  circninstances 
which  increase  or  decrease  the  ([naiitity  of  Crustacea  and  Sand 
Eels,  for  example,  must  influence  in  a  direct  ratio  the  clinnccs  of 
existence  of  a  multitude  ol    Ilening,  etc." 

The  Sand  l.iiunce  is  csscntiallya  cold  water  fish.  Dr.  Theodore 
(Jill  gives  the  range  of  the  .Vniorican  spe'ics  from  .Xewfonndhmd 
to  t^lpe  Ilatteias,  hut  it  is  not  includi'd  in  the  Repoit  for  1871— lli, 
except  (l)iilitfiilly  in  one  case,  as  having  hccn  found  in  the  stom- 
achs of  lishes  taken  off  the  New  England  coast  and  south  of  New 
Kngland,  and  e.vamined  by  the  officers  of  the  United  States  (.'om- 
mission  of  Fish  and  Fisheries. 

'  The  list  includes  thirty  dilh-ient  species  of  tish  whoso  stom- 
achs were  examined,  inchidiiig  tiie  mackerel  and  the  herring,  and 
all  the  important  food  fishes.  Hut  the  only  reference  to  what 
may  have  lieen  the  launce  is  descriiied  as  a  long  slender  lish(Ain- 
inodytcsj  found  in  the  stomach  of  the  cominon  skate. 


(  I  I  li  is  fnunil  everywlii^ru  uii  Uh'  const  of  .Suw  llnlll^<wick  iinil  Nov» 
Sn.itiii  I'liinlly  on  bcncliea  undur  stmius.  —  I'wrlBy  —  l)n.scri|)tive  t'atiilo({u8  of 
lliii  KisliBS  of  Xuw  llruiiswii'k  ami  .V.na  f?c  iii.i. 


Oil  llii'  (iianlii  III'   Ni'wriiiiiiillikiiil,  (III    llii>  (ii'iiiiil    lliiiikH  iinil 

tliruiiKliDiit  tlio  t'litirp  (iiilf  iiC  St.  I.awrniiuu  lliu  Iuiiiii'k  In  iixc l- 

ingly  iiliiiniliiiit. 

Tliu  luiiiu'o  in  toiiiiit  ill  x|ii'iiig,  III'  uiirly  nuiiliiiri'  in  iiiiiii!  nimik, 
ill  iIki  imixhliurlioiiil  of  lntnkN  uiiil  itho.iU  rnmoto  rnini  liuiil,  ua  i* 
iiIhii  llic  n|ii'iit  ill  Kiirii|i((  anil  tin-  "  liiit,"  "  oyfli.iit,"  or  ciniill 
liiirrin^  in  Aiiunicu.  I'lol.  Sam  lim  giviiii  ii  iliMaili'il  ili<Hrri|ilicHi 
of  the  mitiiiiur  in  wliirli  tiiii  ii|i|ii'i)ai'li  of  vnM  h'JkidIh  of  yoiiiiK 
honing  (o  tli«  Norwnf^ian  iihorii  in  itiiiiiiMi'r,  not  only  allrart  tlm 
lai'gii  I'oil  and  many  oiIkm'  linli  from  tint  il(ii'|i  sua  tmvariln  llin 
Hliori',  hilt  al.Hii  iliiiw  tlir  yiMiliiiL;  anil  two  yi'ar  oM  foil  /'riiiii  llii- 
nhuri!  tu  inrvt  lliu  im'oiiiiiiK  Hrliiiiils. 

'I'liiiru  can  bu  littlu  ilonlil  that  ii  iiiiiiiiar  iiii|iani{lii  anil  mil. 
(li'nii)<ht  of  inarkorol  anil  iillii'i'  lisli  oi^inr  in  oni'  tv.ilt'm  whim  iho 
laiiiii'i'  h'avn  llii'  ili'i'ji  sua  to  a|>|iioai'li  lliii  iainl,  or  wlirii  thov  rv- 
turn  to  thu  iluop  au.i  again  Uiiliki!  in.iii\  of  ihc  Mliriiii|iii  anil 
Inrviil  forms  on  wliiili  ihr  inarki'rcl  Iih'iI,  uliirli  an- ilriflcil  too 
iiiiil  fill  by  winils  a  nl  i.'iirrrnts,  ihi^  laiiiiiii  i>i  iiiilo|iriiili'nt  ol  tlio 
wiiiil,  hilt,  it  i.<  only  in  cintain  lavonrahii'  loi'alilifn  fii'uni'iiti'il  hy 
thi»  (inh,  thai  tlio  hiuyinn  proit'.sH  hrtwiu'ii  tiili'-inarki  from  wliirli 
it  (icrivt'M  itH  iiamo,  can  hi;  easily  clFectoil,  liciiri<  thunn  rcHortH  inn 
not  only  vain.ihli!  as  h.iit  t,'r(iiiniU,  Imt  i,'oiii'rally  iiolcil  m  u  koril 
groiiniln,  Hiich  ah  Scvrn  KIniils  anil  somi'  parti  of  Hay  (Jhalfum 
and  part  of  llir  (inlf  i-oi-.!  of  New    llrunswick. 

'This  h.iit-lisli  appi.iachiH  tin;  sandy  lioai'hi-s  fringing  tho 
ahurrs  ol  till'  (jnlf  jn  tin-  rarly  .•mininiir  months  to  spawn,  and 
linrc  tho  inarkorri  are  foniiil  pnrMiiiiig  them  wliilr  nnguged  in  do- 
pusiting  tlioir  comparatively  laigu  riMlilish  colinu'il  nv  i  on  thn 
anmU  hetwpcn  high  and  low  water,  liiinco  dm-  >od  tide 
and  in  the  lannee  seaNon,  inackirel  are  coinmonlv  i  k  i  cinsu  in- 
shore 1)11  these  roasts,  in  pursuit  of  I  he  laiiiKH',  and  i  I  citchea 
are  said  to  lie  iiiaile  dm  in;;  the  period  of  high  tide  for  tlie  following 
reason: — In  dull,  elotuly  weallier  the  laniu'e  Imries  itself  in  thu 
sand  left  h.ire  l)y  the  .dihiiig  tides,  imt  in  hriglit,  hot  weather  it 
rartdy  seeks  the  shelter  of  the  sands  except  near  low  water  mark, 
prohahly  hecanse  the  he.it  of  the  sun  would  he  ojipressive.  Tho 
lireadth  of  sandy  ground  in  which  tho  lannee  hnries  itself  for  iho 
hriet  period  lietween  high  ,ind  low  water  marks  is  tlins  <le|iendenl 
upon  the  tduariic'iis  of  the  sky. 

A  uontiniinnue  of  cloudy  weather  is  condueivo  to  this  kind  of 
elose  inshore  lishery,  whereas  a  liright  sky  alula  day  with  a  in  •- 
iiig  wind,  leads  the  laiiiiei!  to  seleet  ihi'  narrow  hands  of  s.indy 
beach  near  the  margin  of elil)  tide,  which  alwa\s  reiuains  nioisl. 
In  clmiily  weather  witli  a  iiinisl  «iiid  the  area  in  which  the  laniiie 
linry  ihemselvesand  emerge  dnriiig  tiie  iiuoining  tide  is  thus  veiv 
niiicli  greater  than  in  bright,  hot  weather, and  it.  is  nut  nnfreqiiontly 
found  liy  experience,  that  the  mackerel  catch  in  such  localities,  is 
much  greater  in  cloudy  WiMi her  ill, 111  in  hii^hl  weather,  hecanse 
the  halt  ground  is  then  far  iiioie  extensive  elose  inshore. 

As  the  summer  advances  and  the  lannee  retire  to  deep  water, 
the  mackerel  feed  upon  I  he  fiee-suiinming  and  floating  emhryoii- 
if  forms  of  criislaceans  ;  among  the  latter  the  zoea  of  diderent 
forms  ol  craiis,  are  the  most  common.  Adult  shiiniiis  of  nianv 
species  form  also  a  large  portion  of  their  food,  and  the  inlinite 
numbers  of  these  forms  of  life  which  exist  in  the  .sea,  from  the 
coast  line  to  ii  thousand  miles  from  land,  maybe  inferred  from  tho 
fact,  that  together  with  lisli,  they  form  the  great  staple  food  of  seals 
in  northern  seas. 

Dr.  Robert  lirown  slati's  that  during  the  sealing  season  in 
Spitzbergen  .seas  he  has  taken  out  of  the  stomachs  of  seals  various 
species  of  Gummitni.i,  (G.  sahini  ;    G.  lorivalilx:    G.  pim/uis; 
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G.  (leiitalus;  G.  mtilaliin,  (Cc.)  collectively  known  to  wliulcrs 
umler  the  name  "  nioiiiifi'hank  slirimps,"  deriving  tlie  designa- 
tion from  their  peculiar  ajjility  in   water.     ''  ' 

These  small  cnietaceans  are  found  in  countless  numbers  on  the 
(jreat  outlyin).^  banks  e'f  the  North  American  Coast,  and  in  the 
Labrador  seas  they  are  also  in  fjreat  profusion 

It  is  of  especial  miportance  to  notice  that  .'ery  many,  if  not  all 
of  these  free  8«-imming  crcMtures  in  the  sea,  frcm  invisible  micro- 
scopic forma  to  the  largest  shrimp,  sink  to  difTerent  zinesof  water 
or  rise  to  the  surface  with  variations  in  temperature,  and  cfianjjeg 
in  the  direitiop  and  force  of  the  wind.  In  line  weather  where 
the  food  is  at  the  .■oirface,  the  mackerel,  the  herring,  and  other 
surface  feed  rs  swim  opiMi  m  )utlied  agiin<t  the  wind.  Dr. 
Hrown  sti  "'-s  *hit  the  greit  R\^'v  wliile  and  most  of  the 
whaii.  species  feed  ''i  a  similar  raxunec.  Tlie  Ilii^ht  whale  feed- 
ing, swims  leisurely  at  the  rale  of  about  4  miles  an  hour.  Mack- 
erel when  fi'edini:^'  com.'  often  by  millions,  like  a  swiftly  moving 
ripple  on  the  water,  with  eager  st  uire.^  eves  atid  mouths  distended 
to  entrap  the  floating  prey.  Many  of  the  free  swimniing  Flero- 
peila  are  active  only  during  the  night-time,  sinking  during  the  day 
to  a  certain  /one  of  depth. 

The  effect  of  currents  and  tides,  assisted  bv  wimls,  is  to  drive 
these  free  swimming  forms  towards  the  diffcent  shores  and  into 
land  locked  or  sheltered  Rays.  On  the  shores  of  the  open  sea, 
a  continued  land  breeze  drives  them  far  out  to  sea,  and  the  fish 
following  them  will  be  lost  to  view.  OIF  the  coast  of  the  United 
."States  the  mackeiel  ground  is  not  )!r.fie,|iiently  found  near  the 
summer  limit  of  the  (iulf  stie.im,  where  wide  spre.uling  eddies 
prevail,  cau-ed  I)v  the  me 'ting  of  the  gre.if  Labrador  current  flow- 
ing in  an  oppositi"  direction,  or  the  surging  up  of  the  Arctic  under- 
flo\/.  In  tlie-<e  vast  eddies  the  temper.iture  is  gre.itly  reduced 
bv  the  mixing  of  almost  iee-iold  w  iter  from  beiu'ath  with  a 
warm  over-lying  ^tl■atuln. 

It  is  here  too  tiiat  the  free  swimming  m  ickerel  food  will  con- 
gregate, sometimes  at  the  siirf.ice,  at  olh  '>•  times  ,at  different 
depths,  dependant  upon  the  tempoiature  of  tlie  mixed  waters. 
In  the  vicinitv  of  tlu'  south  edge  of  the  (Jraud  Hmk  of  Xewfound- 
land,  the  line  ^t(  contact  between  th  \r(:tiL'  and  the  (iulf  streams 
is  sometimes  very  marked  l)y  the  loc  currents,  which  '•  boil  and 
form  .strong  eddies."  (■)  I'he  line  of  cotUact  of  tiii'  two  great 
cold  and  w.\rm  currents  is  ci'utinu.dly  chan.;ing  for  hundreds 
of  miles  with  the  v.irying  seasons,  and  under  the  influence  of 
winds,  hence  also  the  ch  uiges  in  ge  )gr  iphi  al  position  and  in  the 
depth  or  zone  of  the  the  open  sea  mackerel  grounds. 

Inshore,  the  floating  and  free-swiuiming  food  is  drifted  too 
and  fro  by  winds  and  tides,  and  great  accumulations  are  souietinies 
thrown  up  upon  the  beaches  in  wiii'lrows  after  storms.  This 
floating  and  swimming-food  gathers  in  eddies,  either  near  the 
coast  line  or  at  the  junction  of  opposing  lidid  waves  or  currents. 
Hence,  along  sheltered  and  embayed  coasts,  confronting  the  open 
se.i,  in  the  vicinitv  of  liinks,  where  great  tidal  currents  and  eddies 
are  formed,  or  in  thetiidfaiui  Estuary  of  the  St.  Lawrence,  where 
two  opposite  and  wholly  different  tides,  dragging  aloiisj  the  coast- 
line, approach  to  met,  there  will  be  the  mackerel  ground  of  the 
fishermen,  but  not  necessarily  rtl  the  snr/itcc. 

In  I'rofe^sor  \'erriirs  Report  on  the  "  Virtehritlrd  Aninntln  of 
Viiiei/nrd  Sound"  it  is  stated  that  the  stoMi.u.hs  of  .M  ickerel  taken 
Jtdy    18lh    twenty    miles    south  of   No   Man's   Land,  contained 

( 1 )    '■On  tliB  Seals  of  Oieenlnml."  -Dr.  H.  Brown. 

I'.*)      Siiilill;;  llilTC!llll|s. 
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shrimpj,  ThyHnnopoda,  sp:  larrul  Crabs  in  tlic  Zoea  and  Mega- 
lopa — stages  of  development,  young  of  hermit  crnbs,  Plntyonichiis 
ocellalus,  young  of  two  uiulctorminud  ]iIacroura,  numerous 
small  Copepod  Crustaceans,  and  numerous  shells  of  n  Pler«j)od, 
8pirialis  Goiddii." 

The  winged  I'tcropods,  noticed  at  the  close  of  this  paper,  very 
probably  form  an  important  part  of  Mackerel  food,  as  they  sink 
and  rise  witii  clianges  in  the  temperature  of  the  zone  or  sheet  of 
Water  in  which  they  are  feeding.  The  use  of  the  thermometer  may 
become  of  great  practical  importance  in  determining  the  lo  of 
doptli  in  which  the  (ish  are  pursuing  their  free-swimming  food. 
This  instrument  is  now  largely  used  by  the  Dutch  in  their  her- 
ring fishery. 
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III.— THK  APPKARANCK  OF  MACKKRKL  IN  THK  GULF 
OF  ST.  LAWRENCF.  "1 

Tlic  mean  tfinporaturo  of  the  st^son  j^ovuins  tlui  tiiuo  of 
tilt!  appcarniict!  of  iiiackiircl  at  tlie  surfaci!  in  ilirtiTciit  parts  of 
till"  Gulf,  ami  ill  this  icspci't  it  follows  the  saiiii-  law  whirh 
•{uiili's  the  iiiovi'Mioiits  of  all  kinds  of  fish  ami  maiiiic  lifr  in 
thirst',  wati'i'a. 

That  tin;  iiiaokort'l  spomls  tin;  wintiT  months  in  a  torpiil 
condition  iioar  to  tin;  locality  wIuto  tlu' schools  first  show  them- 
selves on  the  coast  has  already  Iieen  adverted  to.  (See  pai;e 
70-80  Part  I.)  The  "scale,"  or  film  over  the  eye,  often  noticed 
by  tisliennen  on  the  Atlantic  coa.sts  of  the  United  States,  Nova 
Scotia,  ('n]ie  Breton,  in  the  Gulf  of  St.  Lawrence,  and  on  the 
Newfoundland  coast,  with  the  alle<red  lesultinj;  partial  lilind- 
ness  of  the  fish  on  its  first  arrival,  coupleil  with  the  fact  already 
noticed  that  it  is  taken  in  the  winter  from  iiiiiddy  hottonis,  is 
strongly  sii;j^}^estive  of  a  winter  habit  of  torpid  hybernation,  pos- 
se.ssinif  <,'reater  or  less  durntion  accordiii;;  to  the  marine  climate 
of  the  iCifjon  where  the  fish  is  found. 

The  followinf;  curious  notice  of  the  habits  of  the  mackerel 
occurs  in  Shaw's  "(ieneral  Zooloey  or  Systematic  Naturnl 
History,"  publisheil  in  ISO:},  The  four  disputed  points  in  rela- 
tion to  the  natural  history  of  this  lisli  are  there  asserted,  namely 
its  local  habits,  its  torpiility  duriiij,'  hylieriiiition.  the  film  over 
the  eye  and  the  fact  of  its  beinj;  partly  imliedded  in  the  .soft 
innd  or  .sand  durini;  its  winter  sleep. 

"  This  loiiif  mi!,'ration  of  the  Mackerel,  as  well  iis  of  tie' 
Heiriiii,',  seems  at  present  to  be  ;;reatly  called  in  ipiestion  ;  and 
it  is  tlioui;lit  moi-e  piobable  that  the  shoals  which  appear  in 
such  aliiiiidaiice  round  the  in  ire  temperate  European  coasts,  in 
ri'ality  reside  diiiiiii,'  the  winter  at  no  very  ;freat  distance  ;  im- 
mersiiic;  themselves  in  the  soft  bottom,  and  remainini;  in  a  state 
of  torpidi'y  from  which  they  aiv  awakened  by  the  warmth  of 
the  retuniinj,'  Sprinj;,  and  i,'radually  recover  their  former  acti- 
vity. At  their  first  appearance  their  eyes  are  observed  to 
appear  remarkably  dim,  as  if  covered  with  a  kind  of  film, 
which  passes  of!'  as  the  season  advances,  when  they  a])pear  in 
their  full  perfection  of  color  and  vii.;our."* 

James  de  Kay  notices  in  bis  "  Zooloi;y  of  the  State  of  New 
York,"  the  film  coverini;  the  eye  of  the  Mackerel  wlieii  fii^st  it  ap- 
|)ears  in  theSpriiij.'of  theyear.  He  considers  ittidie  a  nictitating.,' 
memlirane,  or  third  eyelid,  similar  to  the  nictitatiii;,'  nvmbrane 
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fl)  Miii'koiel  flsliiiic  with  tin*  li  'oW  riiaim"n(M'il  in  tlin  I'r  ivinco  of  .Vnvn 
Scitin  about  tlie  yijiir  1S2I,  iinil  wh.-*  in-osyi'iUe<l  witli  ureal  Hurce.-s  from  .^ume 
iif  thii  hailii>r«  in  the  Hiy  "I  Kiiinly.  i^)  .Mtciit  iIih  year  1.S47.  iniifVrol  wtTo 
very  iilMHi'lant  in  tie'  vicinity  of  Siilili>  hlaml,  iiiiil  llie  l''i-'lii'ii>'s  Coiuniitlei' 
of  tliH  II'MiSH  of  .\s»(Mn  ily  ui'iieil  tin'  tfiimtint;  "I  a  liounly  to  all  vhshcI.s  imi- 
UftUed  in  ihi>  deep  avu  .M.u'ki'iel  FishtM'y,  wliicli  wai  not  ailopti'il  liy  tlii'  House. 
Tlie  ex|irnl  of  iimekei-el  from  llie  I' ot  of  llalifiu  ilurintf  the  years  l(W!)  to 
1841!  iin'liiiiVH.  nli.iW  thai  eonsiilenilile  attention  wa.s  Riven  to  this  Fishery  on 
the  coa^'l.«  of  .N'ovi  Scotia  thirty  years  iino.  (3) 

TKArt.  >".  ny  MAUiih'l.s. 

I83U I'.M-'T 

1841) •J.-.dlll 

1S41 .Vi917 

1842 54.1  IS 

1843 7l,rt.-)4 

18+4 BO.d'.IS 

1845 ;w.-';iii 

I84fi 8--'.i'.4.') 

I.     .lournal  and  rroeeedinK''  ef  llie  House  of  .\ssendily  of  the  I'rovince  of 
.S'l.va  Scotia,  IWT.     Appendi.x  No,  75. 
•J.     Ihid. 
H.     InsiHHied. 

•Of  this   Count  de  CepeJe  »lduoe9  the  testimony   of   an  eye-witness; 
viz.,  Mons    rieville  h'  I'eley.  who,  ahoul  the  C  niKts  of  Hudson"-  Hay  ohscrTed 
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;.)iiiiil  in  liirds,  in  sonic  reptiles,  and  amphiliians.  Hnt  de  Kay 
makes  a  distinction  between  tlio  Sprini,'  Maekc^rol  and  tlic  Fall 
Mackerel.  He  iloos  not  notice  a  nictitating'  niend)rane  on  tlu^ 
so-called  Fall  Ma(d;er(d,  wliicli  is  now  known  to  lie  of  llie  same 
.species  as  the  so-called  Sprini;  Mackerel.  In  seas  which  arc  not 
ice-encinnlxM'ed,  the  winter  tori)iility  may  he  of  very  short  dura- 
tion ;  in  ico-oncniuhered  seas  it  may  extend  over  several  months. 

In  this  particular  the  Mackerel  rcsendiles  the  Sturgeon  of 
the  Caspian  St^a,  whose  torpidity  diirinj,' winter  is  well-known, 
and  this  winter  sleep  is  not  confined  to  tliese  fish  hut  is  prohab- 
ly  much  more  jfcneral  than  is  commonly  supposed.  Some  fish- 
ermen assiM't  that  tlv  Mackerel  cani,dit  late  in  the  Fall,  and 
eve)i  I'itrly  in  the  Sprinj,',  are  covered  with  slime,  but  this  retpjires 
confirmation.  The  skin  which  forms  over  the  eje  is  probably 
designecl  to  protect  that  organ  from  the  attacks  of  the  numer- 
ous parasitical  crustaceans  and  leaches  wliieh  infest  the  external 
portions  of  the  bodies  of  tish  and  are  also  found  internally,  as 
in  the  j,'ills  of  Codfish.  Accordini;  to  Carpenter  the  Lernea  is 
not  uiifreipiently  found  upon  the  eyes  as  well  as  in  the  gills  of 
fish. 

The  Sturgeon  of  Rainy  River  and  of  the  Lake  of  the 
Wooils  is  covered  in  the  early  Spring  with  a  thick  mucus  or 
slime,  which  appears  to  .servo  as  a  protective  covering  against 
too  rapiil  respiration  and  consumption  of  the  substance  of  its 
own  body,  during  a  long  period  of  torpidity.  The  Tautog  on 
the  coasts  of  the  Ignited  States  is  stated  not  only  to  be  exti'eme- 
ly  sensitive  to  cold,  but  at  t!ie  approach  of  the  time  of  hyberna- 
tion the  vent  Ijccome.s  sealed  and  the  fish  is  thus  prepared  foi'  a 
mininnnu  consumption  of  its  own  fat  <luiing  its  winter  sleep. 

The  subjoined  notice  of  tlu'  torpidity  of  the  Tautog  and  the 
Seup,  by  Caiit.  Atwood,  will  be  found  on  page  212  of  the  U.  S. 
Commissioner  of  Fish  and  Fisheries  Report  for  l!S71-7'2.  "' 

tile  ni'Nl  lit  tlii>  liutliiiH  lit  llie  siiihII  dear  Imllnwi,  cnoruKteil  with  ice  roniid 
llin.'*!'  ciiiMts,  entirely  lirislled  over  liy  the  tnil.s  of  mackerel  iiiilieclileil  ill  it 
nearly  tl,  -(i!  ports  of  their  leiitjth. 

(1)  In  Ihe  .\niericiin  Angler's  (tiiiile,  pnne  178,  in  tlie  article  on  Tautop  ov 
liliick  l''ish,  it  is  remurked  :  "  i  he  Ulack  Kisli  alioiimts  in  the  vicinity  of 
iMim  l.-land,  lunl  is  a  stationary  inhaliilalit  of  the  saltwater." 

'•  lie  may  he  kept  for  a  lonj;  time  in  ji'inds  or  cars, and  even  fatted  there. 
When  the  cold  ot  winter  lienunihs  liiiii,  he  i-efiises  to  eat  any  more,  and  a  niein- 
lirane  is  observed  to  form  over  the  vent  and  close  it." 

■' lie  begins  to  reniiiii  aii|ietite  with  the  return  of  warmth  in  the  spring." 
tl7S).) 

Now  we  know  that  Tiuito^;  hyhernatr  ainon;j  rocks  near  the  coa.s:  and  in  our 
rivers,  .ind  it  has  been  stated  by  Mr.  1,.  Tall  man  or  .Mr.  Daniel  (llinrch  that 
some  years  iiH",  after  a  very  cold  «nap,  not  only  many  Tautog  were  washed 
ashore  frozen  stiff,  but  afterward  ipiantities  were  also  found  dead  anion^  rocks 
uir  Che  I'oast. 

If,  durin>,' the  winter,  they  don't  feed  as  stilted  above,  and  this  membrane 
closes  them  up,  the  conclusion  must  be  that  they  remain  in  a  slate  of  toriwr  or 
sleep  durina  e(.l(l  weatlwr. 

.Vow  it  happens  that  the  Seup,  when  (Irst  taken  liy  traps,  are  in  a  state  of 
torpir;  they  neitlier  cut  nor  have  any  pissaito.  It  is  probably  sealed  up  like 
the  Tiinto^;,  an. I  nolliinf?  in  the  shape  of  food  is  to  he  found  within  them 
Some  say  they  are  bliml,  and  they  seem  hardly  able  or  willing?  to  move." 

The  inference,  then,  is,  that  the  Scup  have  also  been  hybornatiii;;  within  a 
short  distance  from  the  coast,  in  the  .same  stite  as  the  Tauto;;.  Thi"  would 
account  for  the  stray  Scup  mentioneil  by  Mr.  Soiithwick  as  having  been  o;ca- 
aioually  found  in  March.  A  warm  day  wakes  him  up,  and  he  risits  the  shore 
for  a  day  or  so,  and  then  returns.  To  my  mind,  this  is  a  more  reasonable  way 
of  aoconntiiiR  for  his  piv.seuee  than  to  assume  that  he  has  been  left  behind. 
If  these  facts  are  as  stated,  it  is  to  tie  [iresuuied  that  Scu)!  are  a  local  IWi,  and 
do  not  leave  their  localities  any  more  than  Tauto({,  about  the  propriety  of  the 
L'lassillcation  of  which  as  a  local  fish  there  is  no  ipiention." 

(•2)  The  following'  brief  description  of  tl;o  winter  slee])  of  the  SturReon  by 
Alexander  Schullz,  in  bis  aceount  of  the  Fisheries  and  yeal-huntinj;  in  the 
WhiteSea,  the  Arctic  Ocean  and  the  Caspian,  is  both  instructive  and  sug|;u8- 
tive;— 

"  A  very  jicculiar  phenomenon  in  the  I'ral  is  the  winter  sleep  of  llsli,oepe« 
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Till'  writer  wns  inforint'il  liy  mif  of  tlic  iplticci-s  <if  tlic  Kinl- 
Hon  Bny  ("oinpaiiy,  that  .salmon  tnmt  on  tin-  North  liasturii 
Coast  of  Labrador  lie  packi'd  in  large  nunilieix  cluso  together 
throil;,'hoiit  the  ;;n'ater  portion  of  tile  winter,  in  (leep  lioh'S. 
in  tile  rivers  tlowin;,'  into  tlie  sea  on  tliat  eoiist.  Bnt  wlietlier 
tlie.v  are  in  a  torpid 'fomlition  with  a  temporary  physical  altera 
tion  in  tlieir  form,  does  not  a])pear  U)  he  as  yet  known. 

The  Mnekerel  rei^nliirly  appear  at  the  Ma;;dalen  Islands  in 
the  (tiilf  of  St.  Lawrenee  aliout  one  month  after  the  Hi-st  arrival 
of  till'  herriiif^.  'I'he  time  as  far  as  oliserveil  durinj^  ISdl  to 
ISUti  jnc'lnsive,  l.s7l  and  1.S7:J  to  IsTfl  inehisive,  varied  from 
the  .'iOth  May  to  the  1 2th  .Tune. 

'l"he  followin^f  tahle  shows  the  dates  of  the  first  appearance 
of  the  llerrinLj  and  the  Maekiiel  at  Plea.sant  Hay  durini;  the 
years  named.  The  authorities  are  to  be  found  in  the  oHicial 
reports  of  otficei's  enjfaged  in  the  protection  of  the  Fisheries,  in 
('apt.  fortius  Reports,  and  ii.  other  p\il)lislied  clociniients  re- 
latin;,'  to  the  Canadian  Fisheries  in  the  Annual  Sessional  papers. 

In  Capt.ain  Fortius  Repoit  for  hS.'i.S,  Herrinjj  are  statecl  to 
have  arrived  alnrnt  the  1st  of  May  of  that  yeai-,  and  the  Mack- 
erel Fishinj^r  to  have  been  nearly  finished  on  the  7th  .June."' 

TAI'.IjK  sIIipWINc;  THK  l'i;iiln|)  .\M)  llll-;  VK.Mil.V  lUKI'KliKMKS  IN 
Nl  MIIKI!  l)K  DAYS  lilTWKMN  Till'.  I'lltsr  .VIM'K.Mi.VNCK  (IF  TUK 
lli:ill!I.N<:  .\X|i  THK  .MACKKIiKI,  AT  THK  .MA(il)AI,KX  I.Sl.ANDS, 
KliiiM    I.S.">7  TO   lS7(i. 


TEAK. 


I«it  Appeirnnee  of  the  >  \»t  ApiKumnit;  of  Mio 
Herring.  iUfkerel. 


Differeiict' 
Id  dAyR. 


I.S.-.7 

Mav  7th 

Jum 

1st 

23 

bs.-.y 

Ajiril  2ilth 
•      2.Sth 

l.siiO 

•luni 

1st 

iii 

iMil 

Mav   1st 
■■     2n.l 

l.Sd-i 

.Tune 

Hh 

32 

l,s(;:t 

•      17th 

12tl. 

2.-) 

i.m;4 

■      1st 

lltli 

:{.■. 

l.si;.-, 

April  27th 

Mav 

:i()Ui 

.•12 

ism; 

■      2.-.th 

2!lth 

33 

I.sii7 

Mav  7th 

.Tune 

2nd 

2(i 

ISIi.S 

IfSli!! 

I.s7() 

April  l.-)th       ' 
May  «th 

I.S7I 

Mav 

:Ust 

23 

1.S72 

"     3rd          i 

.Tune 

2()th 

1.S7:) 

April  27th 

.Tune 

.-.th 

3H 

1.S74 

Mav  2iid 

7th 

3.-> 

I.S7.-. 

•'      Cth 

.sth 

32 

1.^7^i 

■■      .-.th 

i;tli 

31 

Mackerel  three 
weeks  later 
than  usual — 
much  ice.    '''•' 


"On  the  31st  May  1  went  inside  Amhei-st  HarlHU- and  board- 
ed twelve  vessels  enij;af;ed  in  mackerel  tishin^'."  Report  of 
Capt.  L.  H.  LaChance,  commandinj,'  the  Marine  Police  Schooner 
"Stella  Maria."     Dec.  1871.     Se.ss.  Papei-s  1«72,  page  158. 

The  Macki'i-el  must  have  bemi  in  the  vicinity  of  the  Magda- 
lens  cluriiig  the  last  wei'k  in  May,  in  l.'<71,aiid  tishernieii  wore 
then  takinj;  Mackerel  simultaneously  far  south  and  far  north,  or 
in  Martha's  Vineyard,  south  of  Cape  Cod,  in  latitude  41  20',  and 
Anihi'i'st  Harbor,  Magdalen  Islands,  in  latitude  47°  20',  or  six 
degrees  of  latitude  apart. 


oiiilly  of  the  Sturgeon.    From  the  enil  of  June,  different  kind  nf  Sturfieon,  as 
Well  in  Bi'iily  llsh,  coniu  to  tlio  Ur«l  for  tlm  wtconil  tinio. 

"  Kor  soniu  time  they  enn  ho  soon  swimming  ftnil  playing  in  the   atreoin,  hut 
Bs  Si.  in  lis  the  wiitor  giow.<  eohl  this  viviwity  (lisiippoars  ;  they  heck  tha  deep 

1.  M.S.S.  iu  Kronih  -not  piiuleil. 

2.  Oaimilian  Semiion»l  l*8|><ir».    Kopnrl"  "f  the  Fishery  Officers. 
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It  will  bu  Nocn  fioiii  thi^  talilc  tlint  gcnoially  wlicri  tlic 
Hcn-injv  wrir  early  tho  Mnckcrcl  were  nlso  curly,  Jim  I  when  tlic 
Herring  appcarcil  latf,  the  Mackerel  also  were  late. 

In  1H72  tlic  Hening  came  in  on  the  :tiil  of  May,  liut  owing 
to  the  ])ii'valei\ce  of  ice,  the  Mackerel  were  three  Weck.s  later 
than  nsual  in.sliore.  V/ith  thi.s  exception  the  greatest  difl'erencc 
between  the  I'ecordeil  tinK^s  of  the  a])pcarance  of  these  ti^Ii  in- 
,shor(!  was  thirty-one  days  or  abont  one  iiiontli. 

In  all  instances  the  large  Mnckeicl  are  generally  full  of 
spawn  when  tliuy  arc  first  seen  in  the  Spring,  anil  tlu'  yonng 
fry  arc  ohsorved  a  few  weeks  later  in  many  parts  of  the  (iiilf. 

It  will  be  observed  that  in  the  year  1K7I  ,the  Mackerel  wen> 
first  taken  at  the  Magdalen  Islands  on  the  .'list  of  May,  and  in 
IM72  they  wcie  three  weeks  behind  their  usual  time.  A  simi- 
lar iliHcrence  in  point  of  time  in  the  fiixt  appearance  of  this  fish 
on  the  coast  of  Massacliu.sctts  occurred  dining  those  years.  On 
that  coast  the  following  difiercnces  aic  recoi'ded  : 

w.vcjnirr,  M.\ssA(iirsKri's.''' 

1871 April  ■2r,tU. 

I«72 May   loth. 

Ditt'erence  in  time — I-')  days. 

-MAdDAI.KN    ISLANDS. 

1S7I May  ;tlst. 

bs72 dune  2Uth. 

Ditlereuci'  III  time-    21  days. 

At  the  Wiiipioit  Weir  ilie  earliest  Mackerel  would  probalilv  be 
taken  in  |S71.  At  .Viiihcist  Harbor  the  Mack <  re  1  vessels  weie  ac- 
tually engaged  in  fishing,  i  See  L.  II.  \a\{  'liiuice—  Hejioit  of  the  Ma- 
rine Police  Schooner  "Stella  Maria,"  I!s7l.i,  so  that  the  fish 
must  have  been  present  in  small  numbers  perhaps  some  davs 
before  the  fishing  began,  and  we  may  concludi'  that  the  difi'er- 
cnce  in  time  between  the  arrival  of  the  .schools  at  the  two 
places  in  1X71  and  1.S72  was  very  nearly  the  .same,  and  due 
solely  to  local  vaiiatioii  in  marine  climate. 

Ili'fcrring  now  to  the  consideration  of  the  ditt'erence  in  the 
temperature  of  the  wati^rs  tin'ough  which  the  Mackerel  would 
have  to  ])ass  if  they  made  the  remarkable  migrations  troni  New 
Jersey  or  Massachusetts  waters  to  the  Magthilens  iu  the  month 
of  May"^'  it  must  be  boi-iie  iu  mind  that  these  supposiMl  migra- 
tions involve  a  Journey  from  warm  coastal  waters  to  col<l  seas, 
and  as  the  mackerel  are  known  to  spawn  not  only  ii,  Massaehu- 

pUces  Cvtttoves')  iu  wliicli  IIk'  Iieil  of  !lie  river  alumiuls,  niul  hide  there  ns 
soon  118  the  lieil  of  the  river  !.•<  frozen.  In  tlioir  .-tate  of  t<ir|ior  these  fleh 
secrete  ii  viscous  nmt'er,  whieli  forms  ii  tliin  layer  over  their  whole  hodv.  The 
lishernien  call  thi.s  the  'eloaU'  of  the  ti,--li.  This  torpor  or  sleep  of  (he  llsh  is 
eaiiseil  liy  sev.-re  c.ihl  anil  want  of  air  under  the  water,  nud  is  Iherefijro  a  con- 
sequence of  the  excessive  weakeninj,'  of  the  respiration. 

"  The  tish  eat  aotliiuK  duriuf,'  tliis  state,  tor  nothing  is  found  in  their  stoni- 
a.ihs  hut  vi.scous  matter,  spoken  .)f  ah  ive.  The  Ri'eal  Sturj-eon  alone  (.Icir- 
pemtir  /iitno)  seems  to  take  food  during  his  winter  sleep,  for  some  have  heen 
eau;;ht  having  scaly  llsh  iu  their  stomach. 

"The  deep  places  or 'yoloves' of  the  I'ml  are  from  7  to  8  saipies  (4!l  to  511 
feet)  deep,  ami  the  llsh  there  pile  themselves  ujion  ouch  other  in  thick  lavers. 
'  Aeeorilin;.?  to  the  accitunts  of  e\|)erieuced  iishermen,  ,Slurgeon  there  aaso- 
cinte  only  with  StiirKeon,  and  scaly  lisli  with  their  own  kind  never  inter" 
ininn;liut».  The  Sinitse  i  Ahnimis  lUilhriex)  is  the  only  .scaly  lish  which  has 
lieeu  found  ainont;  the  Slnrfjeoii. 

"Watchmen  posted  near  the  '  yatoves,'  every  one  of  wliich  has  its  own 
name,  notice  exactly  In  what  tpiautities  the  fish  seek  refuse  there,  and  of  which 
kind  the  lishiiii;  will  he  most  proiluctive.  These  watchmen  develop  a  most 
astouishiuj;  sapudty  in  this  respecf" 

(1)  Report  of  r.  S.  ('omnii.ssi,.ner  of  I'isli  and  I'i.-heries,  IS7I-70 

(2)  While  the  mean  recorded  date  of  the  a)ipearance  id'  the  Mai'kerel  at 
the  .Magdalen  Islands  is  the  3nl  of  ,lune,  according,'  to  the  preceeding  tahle,  they 
v»-ere  taken  there  on  the  ."Kith  May  in  Isil.'i,  on  the  'Jilth  May  in  I.Si'ili,  ami  on  the 
31st  May  in  l,S71. 
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Mctts  liny.  Imt  also  nlmut  I'liiicc  Kilwanl  Fslaiul,  tlic  .Mii^'(lali'n.s, 
in  tlui  Bay  of  Clialcur,  ami  in  till)  Hay  of  Notri'  Daiiic,  New- 
foiincllaiui,  it  follows,  if  tl\i'  nlli>;;i'il  mij^rations  luivc  any  frxin- 
clation  in  fad,  that  the  sniiii'  scliuols  of  tliis  tisli  .spawn  dnrin;; 
some  st!a.sons  in  tho  coinpaiwtivcly  warm  poostal  watcis  of  Mas- 
snchnsotts,  in  other  .seasons  in  the  ice  eolil  watei-s  of  the  (iiilf, 
anil  iHM'oiiie  an  exception  to  the  j^eneml  rule  >rovi'inin^'  fish  life, 
namely,  that  fish  letnni,  as  neat-  as  possihle,  to  the  place  of  thoir 
liirth  to  exeivise  the  functions  of  re-pnxluetion.''''' 

The  area  witliin  the  sixty  fathom  line  of  .soundin),'^  in  the 
(Inlf  aecpiires  a  liij^her  tem])eratiin' tlian  the  ileejM'r  portion  of 
the  (lulf  in  the  latter  part  of  .lime  anil  ilurin^'.luly  ami  Auf,'U.st. 
It  po.s.sesHes  a  more  southern  fauna,  hut  it  is  cut  oH'  from  the 
Atlantic  by  the  Aretic  oulHow,  which  is  the  cwise  of  the  !.;reat 
southerly  boml  of  the  Isothermal  lines  on  this  part  of  the  Amer- 
ican coast,  throujjh  which  the  fish  would  have!  to  piuss  ihninj^ 
their  supposed  northward    iiiii;ration. 

Accordinj;  to  resident  Newfoundland  fi.shermen  younj;  Mack- 
erel have  In-en  .seen  in  jjreat  numlK'i's  in  the  Bay  of  Notro 
Dame  durinj,'  the  months  of  SeptemlH-r  and  OctoUfr.nl tout  three 
inches  in  lenf,'th. 

They  apjiear  on  the  coa.sts  there  generally  about  the  20th  July, 
and  during  the  period  when  Mackerel  were  common  on  the 
north-ea.st  coa.st,  Green  Bay,  at  the  extremity  of  the  Bay  of 
Notre  Dame  wa.s  a  noted  place  for  swarms  of  Mackerid  fry. 


(3)  Vide  pnge  xxxviii.  Report  of  the  V.  S.  Commissioner  of  Kish  ami  Ki«h- 
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IV.— HKLATloX  OF  TMK   SlIl'roSKl)   MKillAToUV 

MOVKMKNTS  OF  MACKKKKL  To  IS(  (TIIKIIM  AL 

IJNKS. 

It  is  iillcfrcl  Hint  llic  AiHciiniii  tiNlici  imii  r.plliiw  tlic  Mack- 
cri'l  from  tlif  sontlicTii  wiitcis  nf  Mininin  nil  ulmi),'  the  cdast  of 
till-  United  Stalls  to  tlii'  (iiilf  of  St.  Lawivncc.  ami  accoidiiijf 
to  tho  .saiiu>  reasoiiitifr  tlu'v  iiiiL,'lit  follow  tlioiii  tliioiij,'li  tin- 
Straits  of  Hcllc  Isle  to  Wliitc  lliiy,  on  the  Noitli   Kast  Coast  of 

NcwfoiiMdland,  wlii'iv  tliry  have  1 n  taken  in  alanidanee. 

Similaily  it  is  allc','i'(l  that  in  the  fall  of  t.lieyear  tirey  follow 
thi"  .schools  fiMin  tliednlf  pastCipe  Hretoii  Island  to  \'ifL,'inia 
watoi's  again. 

It  is  worth  while  carefully  to  consider  what  this  extraordi- 
nary migration  involves.  It  iiresnpiio.scs  the  inovenunts  of 
liodics  of  the  .same  great  schools  of  mackerel,  which  are  alleged 
to  pass  Mas.sachu.sctts  Bay  from  the  watiM-H  of  the  coasts  of 
Virginia  and  New  Jersey,  not  only  through  from  t.'ii  to  twelve 
ilegrees  of  latituch',  hut  it  a.ssumes  that  they  are  ahle  to  cro.s.s 
in  the  early  summer,  and  freipiently  Ik  lore  spawning,  numerous 
i.sothermal  lines  in  descending  order,  and  lOdelly  during  May, 
for  they  appear  at  the  Magdalen  Island-  at  the  end  of  that 
month.  If  they  came,  as  is  here  attirined  they  ih)  come,  from 
their  wintei'  homes  near  to  their  sjiawning  grounds,  tlu-y  would 
continue  in  tl.  •  same  isothermal  zone,  or  pass  from  a  lowei'  into 
a  liigher  coastal  .•!■  surface  temperature,  and  luit  from  a  high 
into  a  much  lo\'  r  tempi-ratuic,  which  would  he  thecasi'  if  they 
migrated,  as  aheg"d,  from  the  .south  towards  the  north  .so  early 
in  the  sea.son.  i'',e  influence  of  the  Laliiailor  current  in  piish- 
ing  the  i.sothermals  to  the  .south  is  .so  marked,  that  it  forms  a 
great  exception  to  the;  geni^'al  distrilaition  of  temperature 
throughout  the  world,  and  influeni'es,  in  a  corresponding  degree, 
marine  life  nc^ar  the  shores  on  which  it  pi'e.sses.  The  general 
.southerly  and  northerly  movements  of  the  i.sothermals  in  winter 
and  .siunmur  on  the  American  coa.st,  may  he  inferred  from  the 
following  abstract  of  Dr.  Petermann's  resume  of  ohser\ations 
puhlislud  in  the  Mittheilungen  for  ISTO,  in  the  article  entitled 
"  Dor  Uolfsti-om,"  \;c.  An  inspection  of  the  colori'd  chait  illus- 
trating Dr.  P(!termann's  paper,  will  convey  at  a  glance  an  idea 
of  tho  suddon  plunging  from  high  to  low  zones  of  temperature 
which  would  Ik;  involved  if  the  allege<l  movements  of  th.' 
mackerel  in  the  months  of  May  and  June  ■■  -re  lia.sed  on  actual 
facts. 

According  to  tho  .subjoined  table  of  Marine  Isothormals  for 
July, a  .school  of  fish  moving  lajiidly  from  Delaware  Kay  to  tho 
Straits  of  Belle  Isle,  would  pa.ss  in  July  from  a  mean  tempera- 
ture of  (i8"  to  a  mean  temperature  of  4.")^  .V,a  difference  of  more 
than  22'-'  Fahrenheit.  This  teinporaturu  refers  to  the  surfaco 
of  the  sea,  but  tho  difference  between  the  temperatures  at 
different  depths  near  tho  coast  line  woidd  very  probably  be 
maintained  and  in  some  places,  as  over  Banks  and,  shoals  ex- 
ceeded. 


Id 
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l^irilKHMAI.  TlMTHKN  (!(>A»T 


Sdiitli  Mill'  ht'liiwiirr  liiu  . 

North  si.lc 

Nantiicki't  Island. 

( 'a])i'  <  'ih1. 

Soiitli  I'l.   I'r.  K.I.  Islan.l. 

Nortli  I't. 


Miickci'fl  arc  known  to  sjmwn  alimit  Hlock  Islnnd  ami  in 
Ma.ssacliiisitts  liay  nrar  tlu'  close  of  tlir  iiiontli  of  May.  also  on 
tlir  Hnulrllc  ISaiiks.  and  tlir  .Mairdali'iis  rarly  in  Jiini',  and  on 
till'  North  liast  Coast  of  Newfoundland  towards  tlic  end  of  that 
month. 

It  is  scarci'ly  to  hr  sup))os('(l  that  schools  of  the  same  species 
of  tish  would  one  year  cross  niiiiieioiis  isotheiiiial  lines  and 
spawn  a  month  or  live  weeks  later  six  hundred  or  a  thousand 
milcN  ofl'  in  the  (iulf  of  St.  I,awivnce.  or  on  the  North  Kast 
( 'oasi  of  Newfoundland.  It  is  much  more  rational  to  suppose 
that  these  are  many  local  schools  seekine;  theii-  ohl  s|iawninj; 
LTiounds.  and  retnrninn'  to  the  place  of  their  hirth  from  their 
winter  (|uaiters.  with  the  ^.'lailnal  increa.se  of  tein|(erature,  ami 
that  the  dirt'ereiice  ill  the  times  or  periods  of  the'  sjitiwninj;  of 
the  different  schools  is  alto;;ether  dejieiideiit  u|ioii  local  marine 
climate. 

If  it  Were  the  case  that  the  same  scdiool- of  iiackeivl  spawn- 
ed one  year  in  Ma---achiisetts  Hay,  and  ai. other  year  on  the 
I'.iiid.ll,-  j'.anks  in  the  (iiilf  of  St,  Lawrence,  the  eonililioiis  of 
life  of  the  yiaiii;;  tish  in  relation  to  ti'iiipcrnture  would  he  very 
diverse.  Tlu'  water  on  the  Banks  and  shoals  in  tin-  (iulf  of  St- 
Lawrence  is  freipii'iitly  inti'iisidy  cold,  and  is  often  durinir  sum- 
mer eVi-U  near  to  tlle  free/ill'_'  point,  as  has  lieell  oliserved  liy  Dr- 
Kelly  aiicl  othelN:  wln^reas  in  .Massachusetts  Hay  ai.d  on  the  coast 
of  New  Kn^-land,  it  liecomes  very  warm  diirinj,'  the  early  summer 
months,  and  so  coutiuues  for  a  Ion;;  period.  It  is,  however,  easy  to 
com])reliend  how  iliU'erent  schools  of  the  .same  species  of  tish  may 
he( aceliiiialed  to  the  cliH'eri'llt  conditions  of  their  existence. 


as.   I'or    iiistanci',  the   schools  of   hen 


ill   Fiirtuiie  Hav,  Ncw- 


toundland.  and  the  schools  on  the  coasts  of  Maine;  the  Cod  ott' 
Massaclinsett.;  shnies  and  in  the  Straits  of  Helle  Isle;  till- Cod 
In  British  Seas,  where  ^alt  water  ice  i>c  vi'rv  rarelv  si'eii.  and  the 
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('oil  on  [he  Lalimdor,  wlion-  tlicro  is  salt  watiT  ice  for  h\\  or 
Ncveii  iiioiitlis  in  tlic  year.  Ttii'sc  dilfcrcut  mcIuhiIn  of  (isli  aro 
l«)rn  and  live  in  very  diHrri-nt  iiiariiif  cliniali'M.  Witli  tlii-  ap- 
proacli  of  warm  weather  tlio  foil  on  tlio  Hhores  of  the  Unittul 
Stall's,  I'spt'cially  Hoiitli  of  Capo  (.'oil,  rotiro  to  tlio  slioltor  of  tho 
di'i'])  iindortlow  of  the  Arctic  ('inrcnt,  or  to  wlicrc  it  sm'j^es  up- 
wards alonfj  tlic  sniiiiiicr  cdj^'c  of  the  (Jiilf  Shvaiii. 

The  southern  schools  of  nuickcicl  probalily  also  find  hero  a 
suitftblo  Hummor  feeding  ^jrountl,  seeking  in  the  colder  strata  of 
water  the  teniperaturo  suitrd  to  their  liahits. 


1« 


V.-MOVKMKNTS    (iK    THK     MACKKKKL    (OMPAIIKD 
WITH    THK    MOVKMKNTS   (>!•'   OTIIKll    KISII, 

Wlu'ii  Nucci'.snivf  ni)|H'nmiici'.s  of  Miiokfiul  lit  (lill'LTciil  pointH 
uf  the  coast  mo  tulmlatf<l,  t'ln  appivn'nt  movoinoiitM  ivtt'onl  .soinu 
^'roiiiiils  for  till'  po|iiiliii-  In'licf  ill  tin'  tiii),'iutioiiM  of  tlicsn  (mli, 
liut  they  ail'  Miisccpiililc  of  a  stiii'tly  pliilosophical  fxplanntiim, 
ill  wli'u'li  tt'iiipiTaluiv  asHi'its  its  claim  as  a  iiilinj,' cause.  VVimn 
till'  coiiilitioii  of  till'  tisli  i-i  ii'conli^il  at  the  time,  anil  their 
Npawniiii;  li.iltitM  considered,  tlie  faiacy  of  the  popular  lielief  lie- 
coiues  aiipari'iit.  The  followinj,'  talile  atl'onls  a  synoptical  view 
of  tile  facts  recoidi^d,  with  nullioiities  yiven  in    the  foot   notes. 


TABIiK  simwiv  1  tiik  nKVKiiAi.  n.vi'Ks  ok  aim'kahani'k  ok  the 

■MAIKKUKI,,    SHAD    AN!)    AI.KWIKK     IIK     IJASI'KKKAI'    ON    TICK 
I'OASTS  OK  TIIK    UNITKI)   STATK.H    ANI>    IIHITISII    A.VIKHH'A. 


I.O0AI.1TY. 


South  Carolina. 


Mackrrkl. 


BUAD.  (1) 


January. 

Vir;,'iMia  and   Rhode  (   *'''}'"•' "f  •'^P-F,,i,r„(i,.y 


Isiaiiil I 

New  York  and  New  ( 
•Ti'fsey \ 

Mn-ssachusotts ! 

Nova  Scotia \ 


Cape  Hretoll 

Majjdiileii  Islands...  .  f 
(Julfof  St.  Lawrence  ( 

Miraiiiichi ( 

Uuif  of  St.  Lawrence  ( 


ril. 
20th  A])ri 

2.')th  April  to  First  week  in 
loth  May.         Apri" 

lOth    to    2"otli 
Mav 

2")th  May. 

2nd  Juno. 

First  week  in 
June.  I 


Knd  of  March. 


May. 


AI.KWIVR   (3), 


March. 
End  of  Mar. 

May. 


End  of  May.  lEndofMay. 


(1  ■)  (,'lmrlm  Liniimn  et  Altera  in  R«i>iirt  of  tlia  U.  S.  CommiaHionor  of  KisU 
iiml  KisliHrii'.H.     Also  IViley  ;    Fiiliuries  of  New  Ilruiiswick. 
C'l  lliiil  ;   IVrli'y;   Or.  Slornr  ;  FishtTiwi  of  .\la.»siirliiHi'tl.s. 

The  tii-st  appearances  of  the  AU'wife  and  the  Scup  on  the 
coast  of  Massttchusi'ttH  resenihli!  closoly  the  relative  times  of 
appearance  of  the  Heirini;  and  the  Mackerel  at  the  Mafjilalon 
Islands. 

During  the  yoai-s  IH.V,)  to  1871  inclusive,  the  earliest  and 
latest  appearance  of  these  fish  at  Waipioit  Weir  was  as  follows 

...          (  Earliest.  .  .  .  March  24th,  IH71.  )  ni«-„,...nce  U  davs 
Alewives,  I  j^^^^,^^ ^^p,.ii    7t,,     ,>,,;,)  I  DiHucncc  U  days. 


Apr 
(Earliest.  .April  2.")th,  1H71 


^•^"l'--  I  Latest. ...May  10th,'l.S(;2  .^^  OH.  j 


Ditl'erence  15  days. 


Ditt'ereiice  in  the  annual  periods  or  dates  of  their  appearance 
ahout  one  month. 

With  regard  to  the  fish,  whose  movements  were  formerly 
supposed  to  he  made  simultaneously  over  the  .same  ^jround  with 
those  of  the  Mackerel,  the  UniUMl  States  Commissioner  of  Fi.sh 
and  Fisheries  says :  "  We  now,  liowever,  have  much  reason  to 
think  that  in  the  case  of  Honing,  the  Shad,  the  Alewife,  and 
the  Salmon,  the  journey  is  simply  from  the  mouths  of  the  rivers 
by  the  neartst  deep  gully  or  trough  to  the  outer  sea,  and  that 
the  appearance  of  the  fish  in  the  mouths  of  rivers  along  the 
coast  at  successive  intervals  from  early  Spring  in  the  South 
to  near  midsummer  in  the  north,  is  simply  due  to  their 
tfl,king  up  their  line  of  march  at  successive  epochs  from  the  open 


]» 

MOB  to  tho  rivi'i'  tlicy  liml  left  (liiriiiK  n  picvioim  McnNon,  iniliicrd 
tiy  th('  stiniuliiM  of  n  ildiiiitc  l-.iii|«'ratui(',  wliicli  of  cuiirNct  woiilil 
])o  Hiicci'HHivL'ly  iittnini'il  at  liiti'i'  iiml  Infer  diitcH  an  the  iliHtniic» 
nortliwanl  iiKTciiHc  I.""  ' 

Till'  ctl'dil  of  t<Miii»'i'atiii'i'  on  thr  local  iiiovoinnlitM  of  tlio 
Macki-rul  may  \h'  ii'co);Tii/,t'il  in  tln!  proci-HH  cniployiMl  hy  HNhor- 
Miun  to  "  niifM'  "  Mii-kiTc!  hy  toll-liait,  ami  luring,'  them  scawanln. 
Till-  Miiokiii'el  follow  the  liuit  for  sotne  (listiince  from  nliorc 
wliere  Miiiliienly  they  c;eiwe  t^i  liite  ami  liisajipear.  'i'lii'v  proha- 
hly  find  lon^'  expo<in'e  to  the  warm  teMi[M'rature  of  thu  surfaeu 
wat<-rM  inisuiteil  to  thuir  hahits,  ami  Nink  bo  a  ooolur  isonu. 

Hence  the  rea-ion  why  tt  "  Mackerel  hreeze,"  luixint,'  t'"' 
ht^atiMl  Nurfaco  water  with  the  cooler  umlurstratuni,  in  favorahle 
to  pnil()nj,'eil  mac;kerel  lishin;,'  with  halt.  The  mixing;  pniiluceil 
by  anittttion  cools  the  .surface  ami  pi^rniits  thu  ti.sli  to  feud  for  a 
li.'nijthcned  purio  I. 

Tempeiuture  in  tlic  cjtse  of  the  mackerel  an  with  tho  .shad, 
alewife,  .salmon  caplin,  and  liiunce,  in  fact  lM)th  ivilh  anailro- 
mous  a.s  well  ns  deeii  .sea  fishes,  appears  to  Ixi  the  sole  guide  in 
dctt^rnnning  tlieir  movcnu!nt.s  in  the  sprinj;  and  on  tho  approach 
of  winter 

In  1M72,  Mr.  WhiUiher  prepared  a  full  resuni(S  of  the  views 
of  ditleient  Kuropean  N^atmulists  "On  the  supposed  Migration 
of  the  Mackerel,"  which  is  puhlished  at  the  close  of  tlie  Report 
of  tho  Minister  of  Marim^  and  Kisluu'ies  for  that  year. 

In  these  recordisl  views  tho  supposed  migrations  arc  entirely 
8ot  on  one  side. 


I.     l'«Ko  "tx.,  Ui!i«)rt  <if  tliii  U.  H.  CiimniiHsioner  uf  KUh  ond  Finliuries, 
1871-72. 
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VI      INTI'.ltrUKTAriON  OK  TlIK  MOVKMKNTS  OK  TIIK 
MACKKKKI-. 

Willi!  tlii'ii  it  till'  piopi'i  intcrpivtatictn  if  the  iiiovi'tiumtM  of 
till'  iimi'ki'i'i'l  froiii  its  IIi-mI  ii|i|ii>ai'iirii'i'  in  tlio  S|ii'iM^'  to  IIn  iUh- 
ii|i|H'ui'Hiici'  in  till'  fall  I  Tlii'Hc  iiiiivciiii'nlM  vary  witli  tlic  j^co- 
^'mjiliical  piisliion  u  Incal  hcIhihIs  of  tliiN  tlMli.  On  tli«  oohnI.s  of 
till'  Hniti'il  StatcH  anil  Nova  Srotia,  itn  unniial  niovi'iin'iitH 
rcNi'iiilili*  in  ail  pai'liriilurs  tliosi'  i>(  tlir  mhiiii'  -ipccii's  ni  Kiiro- 
pran  Mi'ilN  wlii'i'i'  till'  m'lloih-<  liiiM'  a  ri'n' iiinl  iilinlisli'iirtiMl  oitiiii 
in  wliic'i  to  Mi'i'l<  tlii'ir  pri'V. 

In  till'  spl'in^r.  at  tln'  I'li'l  <>!'  ,\|)ill  mikI  Mav.  lln'  Atlantic; 
Hi'liools  of  tlii,"  tisli  wliicli  have  wintcii'il  nil' tin'  I'oaMtM  iippioacli 
till'  ian>l  in  Mi'paiatc  limlii's,  full  of  npawn  ami  poor,  I'liiiiiii^' 
iliii'cl  from  wiiitc'i'  honu's  wliiTi-  tlu'y  liavi'  n'niaiiu'il  in  a  torpiil 
(■oiiilition,  paitially  linrinl  in  sanil  or  mini.  After  spawninj,'. 
till'  (lill'i'ii'tit  sriiools  fi'i'il  for  a  short  tinir  on  tin'  fry  of  tisli.aml 
iiH  tile  ti'Mip  'ratiiir  riti"4  tliry  |i;o  out  to  sea  in  Hraivli  i>f  frci' 
Mwiiiiiiiinj{  I'lnHliuM'ans  anil  larval  forms  of  fooil  ai'uonling  as 
tlii'y  an.'  ilislrilaittMl  liy  wiinl  ami  tiilf. 

Tlii'V  piirsiii'  this  foii.l  aifainst  tlii'  ciirri-nt  or  tiili'.  Tlicy 
iifli'ii  I'l'i'il  iliiriii;,'  till'  nij,'ht  herausi'  at  that  ]ii'rioil  >,'ri'at  niiiii- 
lii'is  of  fri'.'  suiinminif  larval  forms  approach  tln'  surface.  Tliis 
is  one  reason  why  maekerel  .schools  are  freipiently  mis.si'il  liy 
lishermeii,  ami  areas  Hiipposeil  to  U;  ilesertoil,  may  really  aliouml 
with  this  tish,  whieli  woiilil  he  ilisi'overeil  liy  sink-net  lishiii};. 
The  currents  are  constantly  e!iani,'ini,'  with  the  seasons  umlcr 
the  intluunce  of  temperature  anil  j)revailin;,'  wimls,  henco  the 
course  or  ilireetion  ami  ilepthof  the  fooil  is  constantly  chaiif^ili;,' 
also. 

Sometimes  it  is  carrieil  far  oil'  from  the  laml,  at  utlier  times 
towarils  it,  ami  the  mackerel  schools  follnwiiii;  the  foml  movo 
lirst  in  one  direction,  then  in  another,  ami  limine  from  close  in- 
shore to  fifty  miles  anil  more  si'awai'ls,  ami  often,  iloulitless,  at 
a  consiileralile  ileptli  lielow  the  surface. 

The  ^'eiieral  ilii"ction  of  these  movements,  when  plotteil  on 
paper,  woulil  liL  a  scries  of  irie;,'ular  circles  or  eloni,'ati'il  ellipses, 
the  raujj'o  of  ouch  .school  or  j,'roup  of  schools  lieinj,'  oppo.site  ami 
often  ailpu'ent  to  that  part  of  the  coast  where  they  spawn. 

As  llie  Kail  a|)proaches,  owinj^  to  the  iliniinution  in  the  sup- 
ply of  their  tloatiuf,'  fooil  out  at  .sea,  they  conic  more  inlaml. 

All  the  free  swiuimin;,'  larval  forms  of  most  .species  of 
Shrimps,  Cralis,  Lobsters,  Sua  Urchins.  ytarti.sli,  Sea  Woniis, 
i.V'c.,  iVc,  have  ilisappeaieil  in  the  open  sea,  after  passing;  thioui,'h 
tlieil'  final  transformation.  Hut  near  the  shore  there  are  j^reat 
numliei-s  of  other  forms  of  life,  which  arc  devolopeil  later  in  the 
year.  t'omin<;  in  shore  to  fceil  on  these  on  the  Atlantic  ('oast, 
the  .Mackerel  are  founil  liy  .\merican  fishermen  later  anil  later 
on  their  return  voya;,'e  to  the  south-west,  which  j,'ives  rise  to 
•  he  impression  that  they  are  followini,'  the  sclinols,  when  they 
are  oiilv  iicetim,'  with  flesh  schools  approaching  the  shore  from 
their  feeilin;,'  ^'louMils.  Similar  movements  occnr  on  the  At- 
lantic coast  of  No  a  Scotia  ami  Cajie  Hreton.  As  winter  ap- 
proaches, lieginning  at  Cape  Hreton  in  Noveu;oer,  the  ilifl'erent 
.schools  I'ctire  to  their  winter  homes  off  the  coast  in  deep  water, 
later  and  later  from  North  to  South. 

In  the  *'ulf  of  St.  Lawrence,  where  land  is,  as  it  were  on  all 
sidi's,  the  local  schools  come  from  their  winter  haunts  to  the 
hanks  and  heaches  of  the  Magdalens,  of  I'rince  Edward  Island, 
in  the  Bay  (yhaleur,  A:c.,  ^c,  to  spawn  aliout  the  first  week  in 
.June.  They  retire  after  spawning  to  deep  water,  and  meet  the 
iiiciimiiiii'  Sand  Launce.     They  follow  the  Sand  Laiinre  in  .shore 
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i>i' onto  blink-*,  (iiiil  Col  s.iiii.'  wci'liH  I'l...!  .m  ili.-i'  tJMli.  VVhcn 
llif  Snml  Liiimi'c  iifiiin  iviiivs  hi  ilii'ii  wnl.i  I  he  '«i'iimin  nf  |||,. 
Niiiill  criiHtiici'iuiM  Ims  iiiiivf.l.iiiiililiis..  Iiy  liihil  ni-tidii,  nlirmlv 
<liwiili<«|,  HMil  wiiiiU,  iiiv  t'liiii'i-iitiiitiMl  iii'iir  till'  I'liiiMt  liiii'M  iif 
I'riiici-  Kilwiml  Isliui.l,  Nrw  llniicswii'k.  llif  Nmlli  mikI  Hnudi 
nIiiiit  of  llip  KhIiihtv  mill  (Iiilf  uf  Mf.  Liiwiiiicr.  mihI  iIii' 
mIumvm  of  Cnpr  Itii.e.in,     (In   nil    tliiM'   ninstM    lli..   rtfiM't  iif  (lir 

siiijili.  iitiil  I'l.nlliii'iit  tlili's  ihayu'inj;  ,i\„un  111 .ftsi  liii,.  nnil   ii.. 

tiinli'il  Uy   it,  In   ti>  priMlii |i|ii.M,   whciv  tin-  I'lvf  swimiiiinj,' 

fiiml  conn'nti'ati'x.     Tin n>ii'   or   iliivctiim    of  tlii'    ilid'iMiiii 

Hcli. Kill  ilniinj{  till' «iiniiiii'r  i-  thus  i|r|ii<iii|i'iii   ti| wiiiiU  and 

ti'li's,  anil  tlu'ir  niiivi-iiii'n(,M  wmilil,  if  nnivctly  |iliit.ti'il,  i-rHi-nihlc 
liin^  nariDW  i'ili|Hi-.s  niljaiTiit  tn  tlir  n.nst,  whicli  »]•,.  i|iiiilit|.>i 
niany  tinn's  r(-|H'iili'i|. 

At  till'  Hiipriiiu'li  (pf  winter  tlu'  ilill'.'iviit  srlmuis  f<i.ck  llirir 
winti'i-  (|uaiti'is  iip|i.Miti'  ami  m-ar  to  tin'  |iliin.s  wIh'iv  tlii-y 
Mpawni'il  ill  till'  pivoi'ilin;,'  s|inuK,  ns  i.s  thr  ras,.  ,,f  i\„.  srliimls 
(III  till"  Atlantir  niiists.  In  tlii'si'  |i,iit.iiiilais  tlnir  niovinii'iils 
riMninlilii  llioicor  iliir.'ivnt  spiTii's  of  linli  wliicli  l'ci.i|  ami  niovi' 
in  j,'ri'iit  si'liools  in  iliivctionH  oiitiliK' I  l.y  ciivlrs  or  clliiwi's 
tlironj,'liont  tlu'  p'riml  iliiriii;;  wliii'h  tli.'y  niv  at  tin'  siirfaci'. 

Sars  has  shown  that  tliin  form  of  vi'imnl   i>  inlvii  liv  tin' 

Hi'i'iinj;  on  tlii'  Norwi';;ian  coasts.  ;  '  , 

Till'  Mai'ki'iv!  ail'  ]iiiisui.|l  \,y  Coil  ami  llakc  ami  iIhm.  (jsh 
(^atlicr  wlii'iv  otl'al  is  tliiown  over  froni  vi'ssi'ls  on  wliirh  (|||. 
Marki'ii'l  ail'  cliamil.  As  a  natural  coiiNi'ipa'nci'  the  .Maiknvl 
avoiil  till'  si'a  aii'as  wlinv  iln'ir  I'liuniii's  nrc  ronj,'ri'j;a(,i'il.  an,l 
fishiTim'ii  attrilpiifi'  tlii'  ilcM-ition  of  thr  iiiai'ki'ivl-;;niiiiiil  iliivi'lly 
to  till'  throwin;,'  of  otiki  ov.'ilMmr.l.     Cil,  ami  piolial.ly    Hakr 

follow  up  til  .  SI'  nt  of  otial   or  f I  of  any  ilcscriptioii   rarriiil 

liy  curri'iits  with  ri'inarkalih'  facility,  as  may  lie  witni'sscil  iliir- 
iiii,'  thi!  process  of  Jifrnin;,'  for  cml  in  calm  ami  clear  wateiN.  On 
lookiiij,'  over  the  siile  of  the  lioat,  with  a  imin  eii^'Mireil  in  jijr- 
j,'iii'4  at  the  liiiwor  stern,  as  soon  as  n  (ish  i-.  woinnleil  merely  liy 

the  ji;,r.^rer  ami  hi 1  (lows  from  the  wmnel,  the  I'lvudnv  may  lie 

seen  to  ilart  here  ami  there  in  jiain.  The  nei;;hlMirin;r  (ish  of  the 
Coil  trilie  art!  attructeil  hy  the  scent  ami  follow  the  hlooil 
"tracks'  ai;ainst  the  eiirrent,  hnntiiij,'  their  woiinileil  coniraile  to 
the  ileath.  A  fish  cominj,'  a"ioss  the  stream  of  scent,  immeili- 
ately  folhnv,s  it  up,  ami  it  is  thus  that  lish  ollal  or  l.ait  thrown 
ovcrhoaril  in  the  open  .sea,  or  .some  ilistanee  from  shore,  ;;athi'rs 
the  fish  on  the  course  of  the  current.  In  harhois  ami  conlineil 
or  Inmllockeil  Imys,  where  there  is  no  constant  stroni;  current  to 
carry  nH'  the  results  of  ilecomposition,  ami  where  the  sea-.scav- 
c'ni,'ers  are  not  suHiciently  iiiiiiieroiis  to  eniisiime  it.  the  cttl'ct 
cannot  fail  to  he  extreimly  pivjmlicial  I.,  youii-  fiy  ami  to  lish 
sjiawn. 


(I)  Sub  I'lirti't  liy  Dr.  ().  i>.  Siirn,  In  hi*   |ii.|i,irt  f.ir  ISTJ. 
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VII.— OAUSF,>;  OF  TFIE    AlJ.FXiEI)    ANNUAL   "^'ARTA- 
riONS  IX   THE  XUMHEll  OF  MACKEREL  OH- 
SERVED. 

It  is  wpII  kiio>vn  'hut  the  spiiwn  of  flic  Ilorriiis^  is  dppositiMl 
at  tlio  bottom,  and  owinj;  to  tlio  f^iiitiiioiis  Sfcretion  hiniliiig  tlu! 
rgf^s  one  or  llip  other,  it  adheres  Hrmly  to  everything  whicli  may 
liiipppn  tc  touch  it.  and  masses  of  eggs  are  foiiTuI  to  ho  tightly  gined 
togcth(!r.  lint  it  has  heen  coiiclusively  estahlishcd  by  Professor 
Sars  that  the  ma-jkerol  spawn,  like  that  of  the  cod,  floats,  and  the 
spawn  is  developed  at  the  siirfare  of  the  sea,  being  drifted  to  and 
Iro  by  currents  and  winds,  and  wholly  iiidike  the  spawn  of  the 
Herring.  Sciilpin,  Smelt,  Ciplin,  etc.,  is  at  the  mercy  of  the  ever 
v.irving  currents  of  the  ocean. 

The  taking  of  Mackerel  on  banks  and  shoals,  dropping  their 
spaw  1,  must  be  accepted  that  the  fish  ari>  read;,  to  spawn  at  thi- 
place  where  they  are  then  cangiit.  The  transparent  floating 
spawn  being  very  difficult  to  recognize  and  indeed  rarely  to  be 
seen,  except  looked  for  ami  cioght  in  tow-nets  at  the  surface  of 
the  water. 

Hilt  Mackerel  //•//  are  found  near  the  land,  in  detached  sea 
areas  all  the  way  from  the  shores  of  Massachnsetts  to  the  shores 
of  North-east  Xewloundland. 

While  the  (!od  spawn  on  the  North  American  coast  during 
every  month  o(  the  year  wherever  the  temperature  of  the  water  is 
sufficiently  low  and  ice  does  not  interfere,  and  the  Herring  spawn 
in  like  manner  during  Spring  and  Fall,  when  the  l>nl/nm  waters 
have  ae((uired  a  certain  temperature,  the  Mackerel  spawns,  as  .i 
gener:;!  mU,  in  the  Spring  of  the  year,  and  large  schools  appear 
to  be  established  oidy  where  the  Arctic  current  exercises  its  influ- 
ence either  as  a  distiiict  surlaco  current,  or  where  it  is  brought  to 
the  siii-face  by  banks  or  slioals,  and  thus  secures  the  requisite 
coldness  in  the  waters  for  the  floatiiv;  spawn. 

The  floating  spawn  miv  be  drifted  by  winds  or  tides  uuiny 
miles  from  the  place  where  it  is  shed,  and  the  birth  place  of  the 
fish  will  be  that  jiovtinii  ot  the  sea  area  where  the  young  try  first 
issue  from  the  egg,  but  not  the  spawning  ground  of  the  mother 
fish.  Iiiordinarv  seasons  the  swini,'  of  the  tides,  apart  from  local 
cu  rents,  brings  back  twice  every  day  the  drifting  surface  matter, 
whatever  it  may  be,  near  to  the  place  from  which  it  set  out;  but 
winds  niav  greativ  alter  the  course  and  distance  to  which  floating 
ova  would  be  ilrilted.  Hence,  except  in  the  case  of  secluded 
bavs  like  the  Hay  o|  (Jhaleurs,  Pleasant  Hay  or  Massachusetts  Hay, 
the  geographical  position  of  Mackerel  fry  is  in  a  great  measure 
dependent  upon  the  winds  wlii(  h  may  have  prevailed.  A  storm 
near  the  end  of  May  or  early  in  June  on  the  coasts  of  the 
V'nited  Stites,  may  drive  floating  spawn  far  out  to  sea,  even 
into  the  heated  waters  i](  the  (iulf  Stream,  and  it  has  yet 
to  be  shown  tint  Mackerel  spawn  could  survive  the  sudden 
anil  extreme  change  of  tein|)erature  this  wcuild  involve; 
or  a  continuance  of  southerly  winds  may  drive  the  spawn  on  to 
the  shore  and  destroy  it.  This  occurs  frequency  with  the  spawn 
of  those  fish  which  are  deposited  near  the  shore,  as  in  the  ease  of 
the  v'aplin  and  Horring.  The  small  size  of  the  Mackerel  spawn 
would  cause  it  to  be  unobserved,  and  it  would  be  more  distriliuted 
than  the  spawn  of  the  Herring  and  the  ('aplin.  The  Uiiiterl 
States  Signal  Service  charts  show  the  course  of  storms  and  winds 
duiing  the  sp.iwning  si'ason,  which    would  |)roduce  these  results. 

1  he  relation  of  cod  sj)av  n  to  rain  has  heen  rc^ferred  to  else- 
where (P:irt  1,  page  xii.).  Reasoning  from  analogy,  which  in  so 
m.my  instances  must  he  for  the  present  our  oidy  guide,  the  effect 
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ol  rain  or  of  n  rainy  month  on  niiukcrel  spawn,  would  Iw  equally 
))reju(iicial,  by  causing  it  to  sink  below  thi'  surface  and  be  remov- 
ed from  those  conditions  of  light  and  oxygen  which  are  essential 
to  the  clcvclopnicnt  of  the  embryo. 

On  tiie  other  hand,  tlic  spawn  might  be  driven  in  nn  easterly 
direction,  or  in  a  wesli.'rly  direction,  and  be  hatched  so  inemiles  off 
the  coast  ill  great  abundance  'I'liesc  new  schools  might  attain 
great  magnitude  in  three  or  four  years,  being  unobserved,  and 
might  so  remain  for  several  years,  pursuing  their  circular  feeding 
movements  until  noticed  by  tV  (ishermen.  The  s,i,..3  contingen- 
cies occur  in  the  Gulf  of  St.  Lawrence,  and  similar  distribution 
arising  from  winds  o,-  tides  drilting  the  spawn  far  from  the  spot 
where  it  was  shed,  ohen  lead  to  the  establishment  of  new  schools 
of  Hsh  in  diflerent  localities. 

This  featnie  in  the  natural  history  of  the  mackerel  has  alreadv 
been  noticed  with  regard  to  the  Hay  of  Fundy  schools.  (Page 
84,  I'art  (.). 

The  occurence  of  mackerel  in  great  abundance  on  the  north 
east  coast  of  Xewfonndliind,  and  their  subse(iuent  disappearance 
mav  be  explained  in  a  similar  manner,  and  may  be  attributed 
to  unfavorable  meteorological  conditions,  which  would  drive  the 
floating  spawn  on  shore,  or  far  out  to  sea.  Tiiere  are,  however 
other  probable  reasons  for  the  observed  annual  variations  in  the 
schools  wliich  which  will  now  be  noticed. 

In  the  foregoing  paragraphs  it  is  assumed  that  the  Huciuations 
ill  the  luim!  ers  of  Mackerel  observed  by  tishermeii,  correctly  in- 
teipref  a  plicnomenon  which   appears  to  be  generally   recognized. 

Hut  wiiile  it  is  right  to  receive  the  statement  tint  very  large 
fluctuations  in  tlu-  numbers  seen,  usuall,  occur,  it  is  wrong  to 
infer  that  because  the  schools  are  not  visible,  proof  is  afforded  that 
they  do  not  exist.  There  are  strong  reasons  for  believing  that 
during  many  t,'jasoiis  the  schools  escape  the  notice  of  fishermen  on 
account  of  their  finding  their  food  in  n  lower  and  colder  stratum 
of  water,  and  more  rarely  coming  to  the  surface  than  during  other 
seasons.  It  will  now  be  shown  liow  a  cold  stratum  is  produced, 
and  that  as  a  necessary  result  of  the  mode  of  its  formation,  it 
varies  cacli  year  and  during  every  month  of  the  year  in  vertical 
position  and  thickness,  and  that  it  is  constantly  brougiit  to  or  near 
the  surfa;e  on  banks  and  shoals  within  certain  geographical  limits. 
These  variations  in  depth  of  suitable  feeding  zjnes  throw  light 
upon  the  alleged  inconsistancy  of  the  appearance  of  the  Mackerel, 
and  its  selection  of  coastal  waters  in  some  sea-areas  and  ott'shore 
waters  in  other  areas,  and  variations  in  both  during  different  sea- 
sons. 

In  Kuropean  seas  the  depth  at  which  the  fishermen  look  for 
cod  laiies  with  the  season  of  the  year,  and  is  a  point  towards 
which  muci'  attention  is  paid  in  Norway  and  England.  On  the 
Dogger  Hank,  the  smacks  tisli  at  the  following  depths  during  the 
months  named  : — (  '  ) 

Rp'cmber 12  to   1,5  fathoms  waters. 

January 14   to   18        "  •' 

February 18  to  22        "  " 

March.'. 10  to   12       " 

The  fjsli  are  caught  with  long  lines  (trawls)  aU/ie  Ao<<ow 
during  these  months.  From  .July  to  September  hand  lines  are 
used  on  the  Dogger  Hank,  the  fish  being  found  four  or  five  fath- 
oms /torn  the  bollom.  The  peculiarity  in  the  habits  of  the  Cod 
at  different  seasons  of  the  year,  can  not  be  too  constantly  or  forci- 
bly impressed  upon  British  American  fishermen,  especially  in 
those  waters  whore  both  summer  and  winter  fishing  is  practicable. 

(I.)    Shii  I'islieried  ComniUsion— Miiiutos  of  evidenrn,  18(i4, 
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-ON     I  F.Ml'KIJAI'l',    srK.Vl'A,    AND    THEIR    IX- 
FUKNCK  ON    I'lIK   IIAIUTS  OF  FISH, 


The  cause  ol'tiie  nxistemc  of  cold  sli;it;i  King  t)cf\vfcu  warm- 
iM-  sdatii  ill  tlic  (iiilt  of  S(.  Lawiciu'c,  iioticnl  at  Iftiglh  iti  ])agcs 
!(7-!)i).  Part  I.,  is  lo  la-  tiaicil  lo  llio  remarkable  properties  of 
>.ilt-\valcr  ii-c  'oriiicd  liming  imr  win'ors  williiii  tlie  limits  of  the 
Aretie,  or  f/ibrailor  ciirreiit. 

Tlio  relation  whicli  lliese  liear  to  Hsh  movements  in  their 
soarcli  lor  food  is  very  intimate,  Imt  scarcely  so  curious  and  in- 
stnu  live  as  the  estahlisliment,  after  ages  of  trial,  of  favorable  areas 
(or  the  (li'velo|'nient  ol  flo.iiing  spawn  and  the  growtli  of  large  lo- 
cal schools  ol  tisli.  Tlieie  must  be  a  reason  why  the  cod  conic 
year  alter  }ear  and  ccntiirv  after  eeiitiirv  during  the  winter 
season  to  the  vicinity  of  the  once  dreaded  Maelstrom,  among 
the  niinicroiis  Lofoten  Islands,  which  form  one  hoiindaiy  of 
tlieUreat  West  Fiord  ol  Norway.  Similarly,  there  must  he 
a  reason  why  the  s;imo  species  of  fish  come  around  Belle 
Isle  in  such  vast  numbers  every  year  ;  also  why  the  Mackerel 
congregate  lo  spawn  on  Hiadelle  and  Orphan  Ha  iks,  in  manv 
other  jiarts  of  the  (iiilf,  and  especially  on  (ieorgcs  shoals  and 
alioiit  Block  Island,  iii  the  open  Atlantii'.  I'hese  are  all  excep- 
tionally cold  sea  areas,  where  an  Arctic  current  exists  in  full  force 
or  where  cold  strata  of  sea  water  are  brought  to  the  surface 
by  shoals  iibstnictnig  the   current. 

The  sea  has  been  so  gener.illy  regarded  as  possessing  such  an 
(•([Uablc  climate  and  uniform  chiracter,  thil  until  recently,  the  de- 
|)enileiice  o(  lisli  life  and  (ish  movements  upon  external  influences, 
oper.itiug  beyond  the  limits,  or  at  the  surface  of  the  waters  in 
wlii  h  ihe  ( reitures  live,  has  been  treated  as  of  se  „ondarv  impor- 
t.iiK  e. 

I'his  has  arisen  ill  gicat  part  from  the  temperate  '■haracter  of 
those  Europeui  seas,  where  investigations  liavo  been  chiefly 
carried  on,  (  '  )  But  in  North  Americ.iii  mari:ie  climates,  where 
(■v.treuie  temperatures  occur  under  peculiar  circumstances,  the 
study  of  the  i)hysics  of  the  sea  becomes  of  the  Hrst  importance.  It 
leads  to  unlooked  for  results  in  relation  to  lish  life,  and  may  in- 
fluence largely  and  favorably  the  industry  of  the  Ksheriuen. 

No  one  investigating  the  habits  of  fishes  in  the  waters  off  the 
British  Isles,  could  form  any  conception  of  the  effect  of  vast  delds 
of  salt-water  ice  upon  their  movements,  because  salt-water  ice 
never  prevails  there  to  any  noteworthy  extent. 

"  Dutch  Scientists  were  tlio  first  to  devote  more  attenti'  i  to 
temperature,  by  making  a  series  of  observations,  with  the  view 
ot  asceitaining  during  what  degrees  of  temperature  the  herring 
fishery  is  most  prosperous.  They  found  that  more  fish  were 
caught  at  a  temperature  of  from  5:J  6  to  57.2  Fall  (12  *  to  14  ^ 
Celsius)  than  at  any  other  time.  The  Dutch  herring  boats  are 
therefore  always  suppl.ed  with  a  thermometer,  which  enables 
them  to  place  the  net  itl  a  proper  depth.  Professor  Munter  dis- 
covered also  that  the  higher  tlu!  temperature  of  the  water  the 
deeper  the  Herring  keep  (luring  the  spawning  time,  for  which 
reason  nets  on  the  coast  of  Pomerauia  are  set  deeper  in  summer 
than  in  spring."     "  ' 


(  '  I     Ai'i'inlint;  to  .Mr.  liiu'liaii,  llix  smi   iiriKiiiil  .Scollaml  coustitates  a  part 

iif  ill"  (iiiir  SlivaiK.     "Dii  lliH  TiMiiiMi-aliiri' of  llic  .Sen  un  llio  c.iivst  uf  ISci'l- 

l.in.l."   liv  .Mi'.Viiiiiler  liai'liaii.  S.-crcIiiry  Sc  iltisli  MBtcoroldKical  .Siioiely,  ISH."), 

I.     ••Tin)  Norwcgiiui  llerriiiw  Kisliorics."     Ky  .\.  I.  HoccU  hihI  A.  Feddor- 

«tin.     Tniiislnli'd  tr.iiii  tin'  Danish  liv  <>.  .lai'cilisni. 
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The  influrnce  of  the  Gulf  Stream  in  raiding  llic  tcmpoiatuie 
upon  thu  Western  coast  of  Phiiopi',  wlien  compared  witli  the 
influence  of  the  Arctic  current  in  lowerinfr  llic  temperature  upon 
tl>o  Eastern  coast  of  Nortli  America,  is  seen  to  occasion  effects 
On  hotii  land  and  marine  climates  of  tlie  most  diverse  character. 
I'rofessor  Mohn  estitnates  the  tliorenic  anomaly  for  January, 
arisiufT  from  the  infliuMicn  of  the  Atlantic  ocean  to  he  as  follows  :  — 

Faienheit. 

in  tlie  interior  of  Norway 10'\8 

111  the  interior  of  Scotland ii5''.4 

111  the  northwest  of  Iceland oi2*-'.f 

In  the  Lofoten 41''. 4 

'I  he  effect  of  the  Arctic  current  on  the  other  hand  is  to  lower 
the  temperature  of  seas  and  of  the  interior  of  Hritish  America, 
and  to  occasion  the  formation  of  an  immense  quantity  of  salt- 
water ice,  which  lorms  when  the  surface  of  the  sea  has  attained 
a  temperature  of  !>8  degrees,  or  four  degrees  helow  the  freezing 
point  of  fresh  water. 

The  habits  of  animals  vary  with  the  climatal  conditions  to 
which  they  are  subjected.  If  susceptible  of  coiisideial)le  power 
of  acclimatization  the  change  is  very  great,  as  is  shown  by  ihe 
extraordinary  variations  in  the  spawning  seasons  of  the  Cod  and 
Herring  on  the  North  American  coast.  Hence  it  becoines 
important  to  know  at  the  outset  the  nature  of  the  diftci'- 
ences  whicli  obtain  in  those  North  American  and  Hiinipean  seas, 
which  are  the  .seat  of  the  (rreat  Fisheries,  in  order  to  under- 
stand the  apparent  anomalies  which  exist. 

TKMPKIlATfHI';   OF   THI':   SK.V   ()\   THIC   <(),VST.S   OK   SCOTr.VNI). 

The  results  of  nuiiieious  observations  carried  on  for  six 
years  on  the  coa.st  of  Scotland  <"  show  that  the  mean  niini- 
imiin  temixM-ature  of  the  .sea  six  feet  below  tlu^  surface  on  the 
west  coast,  wa.s  .S!)  .legrees  Fahrenheit.  The  mean  min- 
niinuin  on  the  ea»st  coast  was  3.'). 5  dej^'rees.  The  mean  temper- 
ature at  the  depth  of  six  feet  at  several  stations  for  tlie  mouths 
Docenibei-,  January,  February  and  March  is  shown  in  the  sub- 
ioined  table. 


Weit  Count. 


Dec.  .  Jan.    Fab.    &Iar. 


Deg.    Def,    Dcg.    Oeg. 

Sandwick  .  !40.8!4.i.O  4:?.7'43.2 


Eatt  Oout. 


Dtn.    Jnn.    Feb.    Hir 


Deg.  I  Dug.    Dag.    Deg' 

We.sthaven.  .  I43.2  41.2  40..".  42.:! 
Stortioway    4().0j44.(!  44.1  44.1  '  N.  Berwick,.  4:!.2  41.4  40.5  41,2 

Harris.  .  .  .  4(i.4  44.(i  4:!..")  4:!..')    Dunbar i4.S.!)  41.440  .'}  41  0 

Oban 47.l4.-).0  4:i,7  4:i,0l  i        > 


The  mean  winter  teiTiporaUires  of  the  sfiiiwcK.  of  the  sea  at 
the  same  stations  are  as  follows; 

WKST   11  (AST. 

Sandwick ..,,,,. 4(i  o  ^ 

Stornoway 44  j^  o 

Harris 44  ,s  o 

Oban 44  (I  o 

KAST   COAST. 

Westliaven 42.1  - 

North  Berwick 41  .-,  : 

Dunbar ,, 41.2  = 


1.    "  On  the  Tem|)eraturo  of  the  Sea  on  the  Const  of  Sootland,"  liy  AIo.v. 
niiilor  liii.'lmn,  K'!r|.,  .'iwrotiirv  of  tlie  .Scotti«h  MetooroloRicnl  Society.  ' 


<  >N  I  UK  ( 'uAsr  (iK  NdinvAV. 

Prior  to  llic  year  1S75,  it.  was  thoiiglit  that  the  water  of  the 
Great  >V('st  Fiord,  which  is  the  seat  of  the  time-honoured  Lo- 
foten I'od-fishcrirs,  had  a  uniforr..  sumiiu'r  temperature  of  about 
-14  di'j?rei's,  even  to  a  dcptli  of  ;!~()  fathoms.  ''  '  Recent  investiga- 
tion liave  estai)Ushed  that  a  eohl  zone  exists  at  variable  deptiis, 
whii'li  in  June,  1877,  was  ascertained  to  be  at  60  fatlionis  from 
I  111'  surfaic,  I  lie  thermometer  showing  tiiere  a  temperature  of 
38  ^  .8,  whih'  at  1  M)  fathoms,  the  temjierattire  was  41  dnf^reea, 
The  temperature  ot  the  (iulf  of  S|.  Lawrence  was  found  by  Dr. 
Kelly  to  be  generally  35  degrees  below  100  fathoms. 

'I'ln'  end  spawn  in  the  (ircat  West  Fiord  of  Norway 
eliiitly  diiriiif^'  the  month  of  Felntiary,  and  as  the  spawn  floats 
at  or  neai'  the  surface,  aeeiudin;;  to  the  specilic  giuvily  of  the 
siiifaee  water,  it  is  the  tein|)ciature  of  the  superticial  stratum 
whieli  has  to  be  eousidefecl  in  iclation  to  the  development  of 
the  spawn,  wbeiber  of  the  ce  1,  the  niMckefel,  di'  of  any  other 
lisji  wliiise  spawn  tloats. 

The  following  t4ible  shows  the  temperature  of  the  surface  of 
the  >ea  in  lHlhSand  iMd!),  at  ditferent  stations  on  the  coast  of 
Norway,  between  latitude  .■>7.")!l  and  latitude  7 1. ()•">.  The  West 
Fiord  f  l.iifoten  Islesj  lies  between  bit.  (17. 4()  and  U.S. .')(),  bilweeli 
the  stations  Villa  and  Aiidennes.'- ) 


1808. 

l.S(ii), 

Locality. 

• 

Jan. 

Feb. 

Mar. 

J.aii. 

Feb. 

Maf. 

Lindnesnes    .  .    .  . 

Lister 

TorunnTii     

1  'risire 

37.2 
.S(i.3 
32.2 

40.(! 

41.0 
4().:i 

.•{11.2 
41  2 
•MM 
4(1.(1 

:fli.!i 
:!s.7 

4:!.() 

40.1 
40.0 
3!>..-. 

37.8 
30.0 
34.0 

(  Ina 

41..-. 
.SO.O 

:!7.s 

:i8.8 

Villa 

:i4.o 
:!l.:) 

:!l.:i 
:!.-,.  1 

•Mil 
.•!4.() 

:)7.() 
:!7.(! 

3.")  4 

.Vndeniles      

FnillnleU        

34..-. 
.•i.S.I 

The  mean  teni|!.  lature  of  tln'  surf; nf  the  seii  in  February 

.Mild  jiart  of  March  at  the  ;;re»t  spawnin;^  ai'ea  of  the  cod  near 
tile  Lofoten  Isb"^,  Norway,  ap|iears  to  lie  betwi'en  S3  degrees 
and  3.S  de;.;rees  I-'abieiibeit.  or,  in  j,'i'neral  terms,  below  40  de- 
e-rei  s. 


I,  ■'  The  wnli'V  '<(  lliH  Wi'.n  l''iiiiil  hull,  in  tlic  Sumnior  ef  I8i<8,  wlica  it 
Wiis  fviimint'il  liy  tin'  sti'iuniT  Ifiiiitfrt^n.  lit  ile|itli.^  ('rem  KM)  to  'JOU  fiitlit)iii.<i, an 
cvt'ii  tfiiipcrutiirc  111' 44  -  .(i,  while  (nitride  nt  tliu  li.ifi»ti'.s  tiio  ol>f»t'rvati"tis  nf 
till'  I-  >rv,'tle  .\unim,  in  .Inly.  1!<71.  -"ImwcI  at,  a  depth  nf  .T)  futhem.^.  44  -  M  ; 
MM'l  at  'Jl.l  fiillhinM,  .'ill  -  .'2.  M  ahinit  lliii  saini'  limi)  1  fciainl  nil  thij  hntlniii  nf 
nf  l!n,|.)  llai-houv,  at  the  di'jilh  nf  !l  fathniiH.  a  ti'ni|«Taluri.'  nf  41  '  .7.  In  the 
iiiiiL>niin>'i  liiiinrh  nf  the  II  ir'lan;;CT  l''jnnl,  I'nifn.-.snr  Sexc  fniiinl.  Aiifju-t  V'ltril, 
(■^Tl.thi!  tiMii|iiiniliiif  4.'i.  =  .7  at  a  .lH|ith  of  fiMiu  100  In  211(1  fatlii  inc.  The 
^Ii'.'uiicr  IltninfffH  nhticrvo'l,  Honth-wi'^t  nf  l.iiiilnsne'^  aiul  Lister,  frniii  .Iiiiiii  tt> 
.\iit;ii-t.  1S71  at  il«iitlisnf  IWlfalhnnis,  44  ■= .«.  andat^jd  falhnini42  -  .S,  wliiidi 
in  hut  a  small  tlecivH.se  dnwiiward  r  'iii|aired  wilh  the  Farne  Shetland  Chan- 
nel, where  the  tenipevatiire  ileerease.s  at  tlie  same  depths,  fnim  4'J  -  .8  tn  It.'i  -  .8. 
'I'll.'  .Nniwe«itiii  t'lnrds  are  evidently  pmieeled  against  the  enid  water  nf  the 
.\ietie  .'ii'a  Iiy  the  hanks;  nthernise  the  teinpeiatiire  nf  the  water  nf  the 
Kl'irds  wniild  he  enn<idei'.ihh'  Inwer,  and  .Nnrway  wniild  nnl  pnsssss  its  happy 
iiii.xtiire  .if  I, mil  and  -ea  elimate,"— [ffctii//  uf  l/ia  iihxen-itiiuii'  of  the  Jhrp-tra 
Utn/n'nifitn:^  ill  t/ifUf'ti  hetwvfii  fi'n'i'nl'iwl,  Xurf/ivrn  Kiinj/n',  anil  Siiilzbi'Viji'ii,  by 
l'niti:i.wr  II  .Vo'iii.  Dinilor  uf't/ie  .\orirejiim  Milcoiijlvijiriit  Jiiflifiili'  nt  C/iiit- 
ti'fiiiii.  \ 

'.'.  Olmfiviiliiiiit  vfllie  tiinpmiliiiv  nfl/ie »en  on  thf  ponil  of  iVo/irai/,  hi/  the 
,\iiniiiliiiii  Mflriiriiloiiiiiil  liinlilutf.  Villa  is  in  Int.  lU-lfl  Nnrtli  ;  Anilemies  in 
hii,  ii'.i  HI  .\. 
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I.N  Til!':  Ii.\[.Tir  Si:a. 

The  mean  winter  tempenitiire  of  thu  surface  water  in  the 
BnlticSea,  in  tiic  vicinity  ot  Revel,  iipproaclies  to  that  of  the  Gulf 
of  St,  Lawrence  and  the  Grand  Haniis  of  Ncwfoundiaial. 


Dec. 

Kevel  "  ' i  ,•)(.;} 

Kiel  '2> ;  40  (i 

Grand    I!anks    of    New-' 

foundland'''' |  33 


Jan.       Fel).       Mar. 


312,0 
30 


31.1 
32.0 

31 


31.(i 
34  9 

32 


April. 


3l(> 
41.5 

34 


O.N    TIIK    (iliANI)    I'.ANKS. 

The  mean  temperature  of  tlie  surface  of  (he  sea  on  the  (Jrand 
Hanks  of  Newfoundland,  will  vary  from  year  to  \ear  according 
lo  the  greater  or  less  ahundance  of  ice  ;  its  ohserved  tempiuaturo 
is  as  suhjoined.  '■*> 

.)  inuary HO 

Fehiuary , .  .  .  . ii  1 

March 3!> 

April ;J4 

Miiy 34 

June 40 

July 45 

August 50 

Septendier    52 

(Jcloher 47 

Novcmher 44 

Dcccmher 3Ji 

When  the  mean  temperature  of  the  surface  of  the  m  11  on  the 
(iraiul  Hanks  of  Newfoundland  is  not  more  tlian  six  or  ei'dit 
degrees  ahove  the  freezing  point,  the  increasing  warmth  of  the 
coastal  waters  of  thr  I'nited  States,  conjointly  with  the  pro- 
gressi\  •  invasion  of  th.'  Gulf  Stream  all  sonth  (d'  and  around 
tin'  shores  of  (Jape  Cod,  has  alr.ady  driven  the  col.l  water  tish 
from  tlie  fishing  haidvs,  and  thiii'  ])laccs  aiv  supplied  hv  South- 
ern forms. 

Nkah  TIIK  .SruAiTs  UK  Hkm.k  Isi.k. 
The  surface  temperature  of  the  sea  during  .Summer  ahout  the 
.Vtlautic  entrance  to  the  Straits  of  He'le  Isle,  is  given  on  Dr. 
I'eteruiann's  temperature  maps  of  the  North  Atlantic,  as  lying  be- 
tween 39  and  40  degrees.  'I'lie  atithority  for  these  temperatures 
are  the  o!)servations  taken  on  hoard  the  .Montreal  ocean  steamers, 
during  their  passag(;  from  Montreal  to  Liverpool  and  return. 
Generally  it  may  he  stated  that  the  temperature  in  American 
wafers  best  suited  to  the  development  of  the  spawn  of  the  cod 
and  the  mackerel,  and  probably  of  nmny  other  Hsh,  lies  between 
37  °  ami  43  degrees.  That  being  about  the  limits  of  tempera- 
ture of  the  surface  in  American  waters  where  the  cod  is  most 
abundant  and  most  constant  in  its  appearance  as  a  spawning  Hsh. 
Such  localities  arc  the  Straits  of  liclle  Isle  in  August,  the  Grand 
Banks  in  June,  the  coast  of  Nova  Scotia  in  the  latter  part  of  May 
and  towards  the  end  of  September,  the  Georges  Hanks  in  the 
latter  part  of  February  and  beginning  of  .March,  'i'ho  mackerel 
appear  to  be  limited  to  Spring  months,  and  find  suitable  spawn- 
ing areas  whenever  the  water  acquires  a  surface  temperature  of 
from  37  to  43  degiees  in  tlie  Spring. 

1.      DnVl'. 

■J.     Mi's>-rs.  Mi\vi'r  mill  .Muliiu.i  ( ISCLf-LSIU. ) 
:t.     Nii-lw.lii^  Whilli'V,  C.  K. 
4.     Ilii.l. 
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Temperature  Zdnes  in  Nouweoia"  Waters. 

TciiiiiiTatitrn  of  till'  sea  nt  ilifferciit  ilcptlis  in  tlic  Wont 
Fiord  Norway  vtl'<'  teat  of  tin'  Lofotvn  (I'mI  Fittlu'iion)  (luring; 
.Inly,  Anjjust  ami  SfptenilKT.  "> 


UaM. 

Depth  in  VKthoinii. 

Tamptrntura  o(  Dtptli 

Tempenitura  nf  Surfao* 

July  10 

GO 

45.5 

50 

••*   IH 

(i5 

45.3 

50.4 

••    27 

Hi 

45.3 

MA 

•    2!l 

So 

45.0 

.57.2 

Anjr.  7 

!»4 

43.5 

5.5.S 

•     -20 

U(> 

45.0 

54.3 

.lulv2.S 

150 

45.0 

.57.2 

Aujjust  i5 

KiO 

44.0 

54.3 

Septcinbur  12. . 

ISO 

46.3 

51.4 

Auj;ust  22 

221 

44.0 

54.7 

4 

240 

44.0 

53.0 

July  7 

320 

4.^.7 

51.4 

Ti'iiiiiemture  of  the  West  Fiord  in  June  1877 

.  ''•' 

....4.5.7® 

At  (>()  fathoms  (colil  zoni'") 

38.8 

"  I -to 

41.0 

Particular  attention  was  directed  in  Part  I.,  pages  99  and  100, 
to  Admiral  Bayfield's  and  Dr.  Kelly's  determinations  of  tempera- 
ture strata  in  the  (lu'f  of  St.  Liwrence,  during  the  Admiralty 
Survey  of  the  Gulf  in  1831  to  1836.  These  results,  so  long  re- 
maining in  obscurity,  acquire  special  interest  since  the  discovery 
of  similar  temperature  strata  on  the  coast  of  Norway  by  the  Nor- 
wegian Expeditions,  under  the  Scientific  direction  of  Professor  G. 
O.  Sjrs,  and  the  Stteedish  Expedition  in  the  Baltic,  under  the 
direction  of  I'rofessor  F.  L,  Ekman.  These  observations,  with 
the  exception  of  Prof.  Ekmini's,  the  details  of  which  have  not  yet 
been  published,  with  those  made  in  the  Arctic  Seas  so  far  back  as 
1810  and  1811  by  Dr.  Scoresby,  are  tabulated  below.  The  cold 
zones  are  indicated  by  large  figures,  and,  as  will  be  seen  present- 
ly, these  zones  have  not  only  a  direct  bearing  upon  fish  life  gen- 
erally in  certain  seas,  but  they  appear  to  exercise  a  very  impor- 
tant influence  upon  sub-surface  currents,  and  thus  direct  and  in  a 
measure  govern  the  movements  of  fish  in  pursuit  of  their  free 
swimming  food,  or  their  minute  organic  food,  whether  belonging 
tu  the  animal  or  vegetable  world. 


1.  Professor  Ml  ihn.     Jnurnal  of  the  St«»nier  Wdtwisen. 

2.  NorweKiun  Expedition  of  1877  (vide   "  Nature,"  1877.) 
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I'OMPAHATIVK   TAIU.K,   sik.wino     iiii;   .  oi.i.    a.m.    uaiim 

ZONKS    IN    TIIK    lilM'    OK    ST.     I.AWIfKXCK,   TDK    XoinVKOIAN 
FlOllDH   AND    TIIK   AIICTIC  SKA. 


(il  l.l- 

(IK  Si.  I 

\\\  lll.M- 

{, 

NllllWAV 

4' 

AilCI'K'  Skah. 

1  .J 

?l 

?l 

S-i 

j^  S 

=<s 

f<s 

h 

hii 

|5 

>. 

a 

«3 

h 

£>3 

J 

7Vrn|«'ruhirf. 

imti  Aun 
iiHt,  1^:11. 

null  .III III', 

IKU. 

irtii  .iiiiit', 

lit:M. 

•IiMie.lSTT 

IMi  Aiirll, 

IDIII. 

null  April, 

ISll. 

JOih  Miiy, 
ISM. 

Siirfaeo. 

.■.4. 

4.S. 

r,i. 

4.5.7 

28.,S 

.•to. 

2!). 

.-.  la  til. 

42..-, 

10     •■ 

4(i. 

37.5 

.MS.O 

.•(1. 

20     ■ 

:t!». 

31.0 

.SO    •• 

315 

32.5 

40     ■■ 

;{.->.o 

:!.•{.  H 

■)0     " 

.•14. 

33. 

:i;t. 

31.8 

(iO     " 

70    •• 
«o    •• 

38.8 

310 

.•!4..'. 

.S4. 

!)0     '■ 

100    •• 

••17. 

•Ml 

.•J4.7 

.•Ki. 

no    •• 

m. 

1  -M     ■■ 

.•53.H 

IK)      ■ 

41. 

l.->() 

:{.■>. 

Soiiii'  III'  Si'circsliys  t-i'iiiprrntuivs  wrii'  tiiki'ii  at  an  mlil  mini- 
iiff  of  fatliiiiiis  ill  (Icptli.  Tliii.s  tiic  tciiipciatiliT  at  (iO  ('iitliiuns 
in  till'  last  (•iiliiinn  wa.s  taken  at  a  ilcptli  ol'  .•{42  fi'd  nr  .'t~  fa- 
ttiiiiiis.  liiit  it  is  iiitniiliiccil  in  the  table  as  re|)re.seiitiii;,'  (iO 
t'.itlinms,  or  three  t'atliiiiiis  iiee])er,  for  the  sake  of  eoiiiparison, 
A  (liU'ereiiee  of  three  fathoms  at  that  ijepth,  pmlialily  [iroiluceil 
no  apjiiecialile  (liU'ereiiee  in  lemperatiire.  '{'lie  increase  iif  teiii- 
lieraliiie  witli  the  depth  ill  Seoresli\-'s  oliservatioiis  may  lie 
e.xplailleil  liy  the^  intlilelU'e  of  the  (liilf'Streaiii.  The  eold  zone, 
at  a  ilepth  of  from  :i()  to  .")()  fathom.^,  is  most  markeil  in  tiie 
(!ulf  of  St.  Lawreiiee.  (See  Diay'i-am.  .Vls.i  temperature  of  the 
sea  at  dittereiit  depths    -I'art  I.  ]i,'i<,'e  !I7.  i 

The  Haltie  is  a  elosed  sea  like  the  (inlf  of  St.  Lawrence,  and 
is  subject  also  to  <;reat  extremes  of  cold  Salt  water  ice  forms 
in  aliiiiidance  in  its  iiurthern  portions,  and,  as  a  nece.ssarv  conse- 
(pieiiee,  there  is  |)roduce(l  the  aiteinatiiie-  zones  of  cold  and 
warm  water  similar  to  those  found  to  e.xist  in  the  (inlf  of  St, 
Lawrence  thirty  years  ai,'o  by  Dr.  Kelly.  The  .snlijoined  notice 
of  the  recent  discovery  of  temperature  zones  by  the  Swedish 
ex|)eiiition  is  very  interestiii;,',  as  showinj,'  in  ci'itain  parts  of 
Kiirope  the  existence  of  conditions  similar  to  tliose  which  ob- 
tain where  the  vM  of  the  Labrador  curront  prevails,   ''■' 


b     llyili-nRmiiliir  Siirvi-y  of  tlip   Miiliii'.''   (1)    Tlif  pliiii  of  ilii,^  survHV 
wlii.'li  IS  Nil. I  to  II'  the  most  .■..iii|.l.  1.-  that  Im.s  vel    lucn  iiia.lu    l.ii-  ii.h  ,su...ilii 

olijectx,  til,.  ,l..t.Tiii,iiat:Mii  „f  til,.  -iilJMity  mill  t |ii'ratiirf.  wa.i  limwn  iiiiiiii.l 

nin-iiMl  .>iit  liy  I'lol.  K.  I,   Kkiiiiiii.     S,w    iii<tniii,i'iiis  lor   tikiiiK  «iiiiiil'..«   ,,f 

sen  w.e.'i  lit  .lilTi.iviil  .[.■|,|lis  »,.iv  ,.m|,l  ,y,..l.   i  ii-  th,.   ti.iii|iiTOttiiv  ol'  the 

wati'i-ilol  not  nil, I, .ru',  any  ii.'r.-..|,til.l.>  iilt-iaii-ii  .iiiriin;  tin.  linu,  iv,|iiir,.,|  f,,,. 
Ki'tliiij  il  totlu'Miiluoi-,  loinvcry  Miiiiplf  iliiil  hh.-  olitiiineil,  tlie  Ifinniiiiiiii-B  of 
till'  ilt'iith  fr  ini  whii'ii  il  wiis  r.iisoil  wiis  iniMi-t  liin.,!  simiiHuiooiHlv  wiiluut 
liny  K'r.'iit  1  isx  of  liiii,<      Tlio  .siirvoy  sliow.s  th,.  |(,ilti,.  „ii,l  the  (inlf  of  It.iluiiii 

to<.,,n,islol  till stniiii,  ilitf.oiii;,'   Ki-iMiiy  ill    t,.|ii|.,.nitiir..,   Mi„[.iri,.n    very 

sliiiri.ly  ileliiiiMl.  VI/..III1  ii|,|„.|'siintniii,  wliii'li  i.s  WMiine,:  ilnriiio  Ihe  Miiiiiiiie'r 
liy  th.i  heal  „1  llie  sun  to  u  |,r  Ity  hi^li  t,.iu|ienilni-e.  ii  Unviir,  in  whii'li  tj,,, 
(•ol(l..f  wiiit"i'.«iill  in-evniliMl  I  .a  (,'ivat  exl,.nt,iin'l  uncle,' lhi.  latlerslin  an- 
other ol  a  soiii.'whal  liiKlii'r  l,'ni|i,'riitiiii'  thiiiillie  inl.'niie.liate  .■^triilnin  th,, 
Ihiril  sliatniii  lii'iiio  ,,1  ^r,.at  Ihl. 'kin's.-  wh|.ie  t,!ie  ,ie|,tli  was  ,on-i.lei'ah|e 
In  the  (inlf  of  IMhniii.  IIS  in  .sk'ii;ei'ii|.k  an, I  Kaili'^m,  mi  the  oilier  hanii' 
111..  teiii|iei'aliiie  ,liiiiiiiish,',l  stea.lily  in  |mm|.  rlion  to  th,'  ,li'|illi,  as  is  ("annioiil 
ly  th,' ,'  ise  111  the  ,i,',.an.  Th,'  ii|ii,eriii  isl  Miiiiiii,'r  «anii  str.itiiiii  ,,f  water  was 
foiiinl  t  I  ho  or  vanihle  thiekn.'s.s  at  ililTerent  |ilai'es  in  tlii.  Miiltie  ;  at  some  it 
WHS  neareely  |ieri'eiitihle  at   the  p.'rioil  „f  ohservati.ni.     Tliis  iiml  ..tlier  i„.,'ii- 

Imntie.s  will  prolmhly   heevphii I    in  the   e  nirs,.  ,.f  the  w  .rkiiii,'  out  of  the 

iihserTiilions  wiiieli  is  now  iiroeeeiiinfr. 

I,     .Vatiire.  ,>^epl.  27,  1.^77. 


ao 

Kkfki't  ok  Tkmi-k.iia'I'ihk  stiiata  ok  CniiiKNTs. 

Kislu'llili  :i  t'ici|ili'litlv  cniiiiiluill  of  t.lii'  rtl'i'ct  of  ili'i'p-scntcil 
luul  iiiiwcit'iil  mill  I-  ciirii'iits,  of  whii'li  im  xh^n  is  visilili'  at  tin' 
siirfiicc.  'I'lii'  ili'ptli  of  the  iiiiclcf  ciiiTi'tit  ttiiil  its  (liirc'tion  in 
nmstiiiitly  viiryiii;,' nil  tlic  Atliuitif  Cdiist  of  Nova  Scotia  with 
the  iiioiitlis  of  till'  yi'iir.  Similar  cliaiiKiii;;  niicl  powerful  iindiT 
ciincnts  were  iiotici'il  liy  Ailiiiiiiil  Haylii'M  in  tlic  estuary  of  tlie 
St.  liawiciice,  where  it  is  iipwaiils  of  live  nml  tveiitv  iiiili's 
liroiiil  ami  more  than  100  fathoms  dei'ii.  At  one  obsi-rvatiim 
the  line  witli  weiij-lit  attacheil  would  remain  perpeiidirular  to 
the  liottom  :  at  aiiotliir,  lielow  three  fathoms  at  Mood  tide,  it 
would  l)e  drawn  out  stronj,'ly  up  the  estuary,  and  still  more 
Mtroni,dy  at  greater  dejiths,  shewing  tliat  during  tlooil  tide  tho 
thin  surface  stratum  of  water,  to  tlie  dei)th  of  tiiree  fathoms, 
was  slipping  over  the  under  current  flowing  in  an  opposite  di- 
rection. Tliis  may  lie  attrilniteil  to  the  contined  character  of 
the  tidal  cun-eiit  in  the  estuary,  hut  in  the  open  Atlantic  ott' 
the  coast  of  Nova  Scotia  no  sucli  liniitatiim  exists,  and  yi't  tlie 
fishermen,  Hsliiiig  in  sixty  fathoms,  not  unfivciuciitly  find  that 
their  fishing  leads  will  not  take  tlie  hottom,  althongli  there  is 
little  appearance  of  a  surface  current.  'I'lii'  cold  umler  currents 
move  with  considerable  velocity  in  one  direction,  whilo  the  up- 
])er  warm  siirfiice  stratum  is  slowly  drifting  on  an  oppositt^  or 
ditt'erellt    course. 

There  are  frei|iiently  oliserved  high  in  the  atmosphere',  where 
aerial  curicnts  prevail,  cloud  stiata  at  ditli'icnt  altitudes,  which 
are  seiii  to  move  in  oppcsite  directions,  or  towards  points  of  th(! 
compass  far  removed  from  oiu'  another. 

The  inference  is  strong  that  diverse  ocean  currents  in  a 
given  vertical  deptli  must  seriously  influence  the  movements  of 
certain  species  of  fish,  such  as  tlie  Herring  and  Mackerel  follow- 
ing theii'  food.  'I'lie  vertical  position  of  tlie  food,  when  not  at 
ttic  surface,  will  he  iletermiiied  liy  tile  ti'iinpi'iaturc  of  the  zone 
liest  suite<l  to  its  hahits,  ami  the  direction  it  is  carried  will  lie 
dependent  upon  the  course  taken  hy  tlu'  under  current. 


M.     IM''l,rKN('|.;    OK    TIIK    Dl  rKKKKNT    RiKMS   (»!■' 

ICK. 

Ill  ilisciHsiii'^f  t,lii'  rcliitiiiri  III'  lis!i  to  t,i'iu|(iTiitiii'i'  (CiiuptiT 
V.  I',irl  I.I  iilliHioii  WM-i  iiia'li'  ti)  t!ic  |)i Mmiii.'iicn  with  wliirji 
tile  Aict.if  i)r  lialinnior  Ciinviit  is  ni'c<'-*saiiiy  invcstiMl  in  cnii- 
n<'('(-ii)ii  with  till'  iiiariiii'  climati'  ai  m  sIi  iitV'  im  the  coiists  nf 
Ninth  Aiui'iica,  Init  tlu'  iiiliiii'iici'  of  t!.i>i  jjivat  ciiri'L'iit,  ami  par- 
ticularly "I'"  till'  ti'iii|i.'iatiin.'  zoni'M  it  I'lnliracos,  am  inciiJKii'.l  liy 
tliu  ilitiiTi'iit  fni'iiis  iiiid  |)ri)|)i'rUc's  of  ic,',  wliicli  ari'  I'itluT  tlu' 
CDlisiiriui'iici'S  lit'  its  I'Xliiiiii'  low  t"'iii|ii'iiitilii',  iir  an  ;,'athi'i«'il 
ami  ('(inviivi'd  liy  it  IVoin  r.'iiKiti'  Huun'c-..  I''ii'lil  ii-i'  ami  salt 
wati'f  aiichiir  ici',  lui'  proiliicnl  thiiiiiirliout  tlii'  ^^ri'atcr  piiilioii 
iiF  thr  I'litiii'  li'iigth  (if  III!'  Arrtic  current,  all  tlu'  way  fluiii  tho 
Spit/liiTHuii  Seas  to  the  enasts  (if  Lalirailiir  ami  Newfoiinilland. 
Bci'j;  ii't!  Iicinj^j  fdi-iiied  III!  the  lanil  finni  liiiti,  snow,  and  the 
coiidensation  of  anueous  vapor,  i.s  fresh  wiitei'  i('e,  and  its  etl'eets 
on  till' seas  of  I5ritish  North  Ann  ilea  are  widely  ditiereiit  IVoiii 
those  produced  liy  salt-water  ice. 

Hoth  of  these  forms  of  ice.  howevei-,  are  essential  to  the  pro- 
duction of  tilose  cold  strata  in  the  (tiilj'  of  St.  Ijawrence  which 
e.M'icise  such  a  lielieticial  inllileiice  upon  the  (levelopliii'lit  ami 
peniiaiii'iiey  of  the  cold  water  cminiiercial  tislie^.  They  are  the 
iiistruiiients  also  I'm-  |ireservin,'4  the  cold  zones  on  the  Atlantio 
.scalioard,  which  all'ord  a  refuj^e  to  the  cold-water  tisli  durinj,' 
the  suiiinier  invasion  of  the  heated  surface  wt'ters  of  thediilf 
Stream,  ami  iiri'  thus  invested  witli  peeuliiir  iiilrrist  in  ivlnlinn 
to  the  fisheries. 

IlKltO    IIK KlUvSIl     W.VTI'.lt    III-;. 

I'lie  iiicaii  ti'inpciaduc  of  the  surfiico  of  the  sea  on  the  (irand 
Hiiuks  of  Newroiindliind  is  31)  degrees  Fuh.  (liuiuij  the  nuiiith  of 
January,  and  .'Jl  deforces  dui'ini,'  the  iii'iiith  of  I'Vliru  iry.  ''  It 
rises  to  3'i  decrees  in  March  ami  31  dci^rec^  i;i  .\pril ,  tin- 
width  of  tlie  cold  current  heing  400  miles. 

JJerj,'  ice.  which  is  fresh  water  ice,  melts  at  a  temperature  of 
H2  dej,'.  Fall.:  and  while  nieltini,',  it  diminishes  the  salinity  of 
snrronmlin^f  w.itei's,  which  thus  lieconiini;  liijhtir  than  the  suh- 
stratum  of  jmiv  sea  watei-,  float  with  a  tem])i'ratnre  of  ahoiit  ."12 
dcj;..  until  ini.xed  liy  winds  with  the  underlying,'  stratum. 

JJiit  a  berj;  which  has  lieeii  tloatini,'  for  many  months  In  sea 
water  during,'  its  Ion;,'  journey  from  Hudson's  Straits  or  ISallin's 
Bay,  nin.st  have  aci|nired  liy  the  time  it  arrives  oil"  the  coast  of 
Newfoundland  a  stratified  extern;il  temperatuie  just  aliove  or 
just  lielow  the  free/.in;;  point  of  fresh  water,  thinn^^hoiit  evei'V 
jioition  which  has  remained  immersed,  whatever  may  he  the 
temperature  of  the  muss  cxjiosed  to  varyini,'  atniospheric  eomli- 
tions.  Its  tempei'ature  at  difl'erent  depth.s  lielow  the  surface 
will  lie  tlial  of  the  stratum  of  water  at  that  depth,  so  that  if 
the  water  at  the  surface  is  at  .'!2,  and  at  '20  fatlioms  'M,  and  at 
.'lO  fathoms  :i;f,  and  at  (SO  fathoms  ;tl.  those  portions  of  tlu^ 
lier^-  in  contact  with  tlie  ditfennt  strata  of    ice  will  lie   eitho 


i  "On  the  Sui-fiice  'l'tMii|ierjit(ire  ef  llie  Nurtli  Athiiitic,  in  ri't'crencc  te 
llceiin  I'lirrci'.t.'t"  -liy  Nil'ImIh.s  Wliitlcy,  C.  K.  (l'i-oi'(u(liii^;s  iif  tliu  Kciyiil  (ice. 
Sue.)  Till!  vii.-a  clilTiTi'iiC"  lii'twi'cn  tlio  .Ntiiriiu.'  cliinnti'  in  Wintm-off  tlic  Ciiu.'d 
(if  Newf'iunclliind  (inil  in  the  .Vortli  fSi'ii  is  strikiiiKly  shown  liy  the  thnriiinnii'tc-r. 
Mr.  Whitloy  shift's  llmt  the  nii'iin  ti'inpemture  nt  the  Niirth  t?ea  in  .liiiniiin, 
18(iS.  hetweeu  lliill  ami  llainlnu'g  w.is  Hi  ilei{i'ee.s  ;  ''in  tlii;  siiiiie  iii.mlh  cm 
the  Amoi'it'iin  eoa.Ht  tliB  sen  is  very  (iol'l,  seldom  ri-inj;  iiliovu  Ilie  friwzinjf  |n;ilit 
(,TJ°)iiiiil  often  fi'.iin  two  ti  f.iur  ihi^'i-ees  helow  it."  »  »  »  •■  on  the 
eastern  side  of  tin;  cilil  ouirent  nnd  in  close  |n'o.\iniily  to  it,  there  i.s  n  hed  of 
very  wiirni  water  having  a  mean  toniperntui-e  in  .January  of  .'i7  ^ ,  lieinx  '-'"  " 
wiirmi^r  than  that  on  the  Clrand  lianlis,  over  a  width  of  aliout  '.'OO  miles.  This 
appears  to  he  a  stroiij,'  oildy  of  the  (Jnlf  Streiiin,  eiirvin„'  northward,  and  hold- 
ing the  .Vretif  enrreiit  in  its  wnrin  eHihriire."" 


:i2 

iiultiii;;  111'  ii'iimiii  «i>li(l,  ii('<"ciiiliiiy;  ii>i  tlii'  wntri-  is  nlmvc  or  li(>- 
\«w  ;{2, 

'I'hat  a  lnri(o  hoily  of  HiiliiiKM-ffnl  ice,  auch  ns  tlio  portion  of  iin 
ict'hciy  liclow  till-  siirliicf,  ('xt('ii(lint?(l()wii\viii-(l  in  many  inntiuires 
over  II  lliDiiNand  I'i'ct,  or  170  tiitlioniH,  waiild,  in  stratiKcd  iiiyorii, 
iicqiiirt'  I'xtcrimilv  thi-  temperalure  ol'tlio  mL'dium  in  wiiicii  it  win 
floating,  np  to  tlic  nicitin^  ])oint,  is  apparent  from  iho  following 
oliscrvalioiis  of  Ml.  Koldcwav  on  the  tcmpuniturf  of  ice  forniud 
a(  till'  siirfiii'  of  till"  sea.''  ' 


No.   I. 

riiirknc^s  of  ice   fonitcd., •"il    iiiclios 

ri'iii|ii'iatiirc  of  air — 1*".3  Full 

of  ir..  at  siu  fuc- — 0".7     " 

'<  "       at  H  iiiclics  (U'pp — ()".8     " 

"  "       at  12     "  " ."i^.n    " 

••       at  18     "  "    13".3    " 

"       at   ^4     ••  "    aJsJ"/)    " 

'riMMpi'i.iliiri'  of  walci  al  .'{j    imlics  lower. iiS^.O     " 

No.    II. 

Thickness  of  ice •!'>.5  indies 

'rcmpeiatiire  of  air — 'i^i'  Fall. 

"  ol  ice  at  surface ()".l     " 

'•  "     lit  ~}s  inches 7^.0    " 

•«  ■•     at  i;i       ••      \i''.!i    " 

'«  "     at  18.0    ••      l(J"-5    " 

"     at  Si;}        -      1!>".!>    " 

<<  •'     at  27.5     "      21"'l     " 

'•     at  .W.O     •'      '->.{".!»    •' 

Nemperatiu-p  of  water  ;H  iii'-hes  lower '28''. Jj     " 


In  these  illiistnitiuns  tin'  sea  is  a  wiiiin  ImhIv  on  one  side  of 
a  slu'ctof  ice,  thi'  air  an  extremely  cold  liody  on  the  other  side. 
If  the  teinperiltlire  iif  till'  air  rose  to  that  of  the  sea,  the  telii- 
iierature  of  the  sheet  of  ice  tliroiiLjhoiit  would  e;r!idiially  lieeoiiie 
the  Muiie  as  that  of  the  media  hetweeii  which  it  was  plaei  d.  But 
a  reference  to  Scoieshy's  tahle  of  tempeiutlire  /.OIU'S  ill  the  Aictie 
seas  pii"e  '1\>;  sliows  tin'  pre.seiice  there  of  /.ones  of  water  warm- 
er than  tile  freezinj;  point  of  fresh  water,  or  than  that  of  tile 
mellilli,'  point  of  nil  ieeher;;,  which  is  'M  de^;ree.s  Fnhreiilieit. 
The  icelier;.rs  which  he;;in  (o  drift  past  the  Northeast  At- 
lantic coast  of  Ni'wfomiillaiid  in  Fela  iiiry,  iiiiist  materially  as- 
sist in  raising,'  the  tenipeiatiii f    the  surface  of  the  sea,  for  a 

constant  stream  of  water  of  .S'i  def,'rees.  will  lie  rising'  to  the 
.surface  hy  its  inferior  salinity,  from  those  ]iortions  of  the  lierj; 
which  are  float  ill;:;  in  /.ones  having'  a  hielier  tenqierature  than 
the  freeziii;;  ])oiiit  of  fresh  wati^r.  The  Kei;,'  is  instruineiital  iii- 
Ijiinu'in'-;'  this  warmth  to  the  surface,  and  elevating;  the  mean 
teiiipeiaturi'  of  the  surface  of  the  sea  in  winter,  which  on  the 
(iiaiid  Hanks  is  fmiii  one  to  two  de^'rees  lielow  ;t2  de;;.  diirinj.' 
the  months  of  January  and  Feliruary.  Durinj,'  the  Spriiij;  and 
earlv  Summer  months  the  herd's  will  have  the  etluct  of  dimin- 

isliim,'  tlie  lempirature  of  the  siirfai f  the  sea.     This  intliieiice 

is  verv  ditlerelit  to  that  of  .salt  water  lloe  ice,  which,  as  will 
now  he  shown,  is  always  raiiiiiiff  clown  heavy  brines  with  a 
temperature  two  and  three  deifrees  below  that  of  the  freez- 
iiifj  point  of  fresh  water. 


I,    ."iecoiiil  ticnmiii  K.\|)c<litioii  to  (lie  Arctic  Sea.s. 


m 

l''l.ii|;  liK      SaI.I'  WATKlt  liK. 

Kiclil  I I-  KliH'  Icr  is  Niilt-wiit'i'  icr,  wliicli  iiicltwil  a  ti'iu- 

pi'iiituir  viir\  iiiL,'  fi(iiii  2M"  to  .'11^,  iicci)rc|in;(  tti  its  .suliiiity,  l«i- 
I'liUMi'  Hca-watrr  in  firc/iii;,'  iTJcctM  ii  pnrtidii  of  iu  Hivlt,  anil, 
iiftoc  llic  icu  is  foniUHl,  iU  uppci'  liiyiTs  luv  coiitiiiimlly  lo.sinjf 
suit  liy  ilriiiliii;,'!'  of  cIlldicHci'iii'i',  uinl  tiM|iiiri'  u  Iii;jlu'r  lfin|M^rii- 
tinc  ti)  Mii'lt  tlii'in  lliiiii  tliipsc  cciiiitiuilly  iiiitiii'ii  in  siii-wiiU'r 
Wlicih'Vdr  till!  Iiiwi'f  |HPi-tii>ns  Mii'lt  in  foiitjirt  with  wiinni'r  (nir- 
I'cuts,  till'  must  siilim^  piirtions  lning  tiic-  cdiiiisst,  must  m.'UtiKsa- 
rily  MiKJt  lii-st,  ami  tlic  ti>ni|>i'iutiii'i'  nf  the  suiToiimliiijrsi'a  is  not 
only  k.'pt  il.iwn  toKO',  •Jll"  itr '2H  in  tin' vicinity  of  ihr  fIoi.  and 
|iiin  ici',  liiit  till'  heavy  saline  watef  siTiks,  an<l  eairies  its  cojil 
ilown  to  a  stratum  which  has  the  sanm  specith'  f,'iuvity.  Meie 
it  remains,  it'  heyoiul  tlu'  reach  of  tiiles,  ami  forms  a  cohl  zone 
or  stratum  at  variahle  ilepths  iu'low  the  suiface  of  the  sea,  or 
ilescends  to  the  liottom.  ''•' 

While  the  presence  of  salt-watir  ice  ^'enerHJly  iiiiiiiies  a  re- 
iluetion  in  the  temperature  of  the  snrfuci'  of  the  ocean  to  2!)"  or 
2H  it  iloes  not  convey  an  iilea  of  tlie  ilejrree  of  colli  which  occui's 
in  tho  temiH'rature  of  the  whole,  or  a  j:;reat  pai't  of  the  watei, 
liefoie  salt-water  ice  can  lie  foriiirij  in  shallow  seas. 

The  ^ri'atest  ilensity  of  sea  water  lieiii^'  iittaineil  at  27  •'>  to 
25°4(),  Kali..  i\ery  particle  of  water  at  the  surface,  which  aii- 
jiroaches  that  tem|ieiature  in  the  winter  months,  ilcscenils, 
either  to  the  liottom,  oi',  as  is  no  iloulit  more  ^'enerally  the  case, 
to  a  ilepth  wlieie  thu  specific  ;;ravity  of  the  water  is  (he  same 
as  that  of  the  ilesccinlin;;  particle. 

ft  is  ri'placeil  liy  one  of  hi;,'liir  t  •iiipnature,  lnit  whieii  ra|i- 
idly  iMiliates  lie:it  when  the  air  is  eohliTthan  itself,  iiiid  sinks 
in  its  turn. 

S.vir  \V\rKii   .\s'i  imi!   In;. 

One  mi;;ht  supposi',  at  the  first  coTisideration  of  the  suliji'ct, 
that  the  |iroce.ss  just  descrilied  ;,'oes  on  until,  in  shallow  ii-nl 
sheltered  places,  the  mass  of  water  liecomes  cooled  to  its  free/.- 
in;;  point  from  tlii'  liottom  njiwards,  and  at  or  alioiit2H  de;frees 
ciinj,'eals,  if  aj,'itated,  or  at  2(1  if  undisturlied,  also  that  consoc- 
iation liei;ins  lirst  at  the  liottom.  Hut  now  steps  in  anothi'r 
condilion,  namely,  that  of  sjii'citic  jjiavity.  Sea  water,  as  it 
occurs  ill  ^reat  liodies  such  as  the  (iiilf  of  Hi.  Ijawreiice,   varies 

in  its  s[ ilic  i,'nivity,  that  is  to  say,   in  the   aiiionnt  of  salt   a 

delinile  jiortion  contains.  It  lias  lieen  alieady  shown  (pai^e  Oil 
I'art  I.)  that  ilitf'erent  zones  of  water  in  the  ( !nlf  po.ssoss  not  only 
difl'erent  temperatures  hut  iliH'erent  specific  gravities,  and  where 
there  are  no  distnrhine  causes  to  mix  the  strata,  the  freezinj^  of 
the  surface  may  j^'o  on  with  warmer  strata  lyinj,'  at  some  depth 
lielow,  whose  position  is  iiiaintaini'd  liy  their  j(reater  specitic 
j,'ravity.  Hcnci'  a  salt  water  iee-eold,  or  a  fio/en  .stiatum,  imiv 
rest  on  a  comparatively  warm  stratum.  It  is  thus  that  specific 
,!,'i'avity,  or  its  eipiivalent,  salinity,  exercises  a  continliiMi,'  in- 
fluence. I'.ut  where  the  conditions  are  such  that  during  the 
prevalence  of  low  temperature';  the  surface  sea- water,  liecomini' 
cooled  to  2.S",  sinks  to  the  Imttom  and  accumulates  there, 
va]iid  motion  ami  points  of  contact  are  a'one  necessary  to  pro- 
duce eongelalion.  Ice  spicidie,  with  tul.iilar  crystals,  are  formed, 
and  the  production  of  Anchor  ice  .sots  in. 

This  occurs  on  the  southern  Labrador  and  on  Newfoundland 
coasts.     It  is  also  noticed  in  the  northern  portion  of  the  H;dtic 


1.  For  mi  ncci  lint  iif  siuiie  iiroperlioa  of  snlt-wiitoi'  ii-o.  .ii'ii  "On  Saliiui 
.MiitliT  in  li'i',"  li.v  Dr.  liiu'.  .Ms.,  vni'iiiiis  lupliccs  iin  this  .Hiilijci't  inililifhi'il  in 
tlio  '  Arc/ir  MiiiiiKil  iinil  Initlrtiitium,  IH7ri;  imgcs  Ii.'t.')-,"i4.'  .\;.<o  Dr.  (.'ai'iieii- 
ter'.i  ri'cent  piipiT-)  imlili.slii.'il  in  tlio  I'roi'eeilinK's  of  tlie  lioyiil  .S.icii'ty  ;  Mr 
llNi^haiiiin's  '  i;liiillun^t'r  Olwurviitioiis,'  \.i  . 
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Ni'ii,  iiiiil  in  cif  i'ciiinIuiiI  ih'ciii'I'i'Ii II  tlic  iKii  IImi  II  l,Hlii'ii>li>r,  mill 

very  piiiliiilily  in  iiiuiiy  iiiiit.N  nf  t-lic  (liilf  >if  St.  Liwii'iict', 
Mr.  Siniiiii'l  lldlHTltoii,  wliii  i'i'mJiIimI  muiiy  ycai-^  ticiii'  t^i  tlii>  I'li- 
triiiuTof  till-  Ntinit,  of  Ilrlli'  Isl..,  Mills  .li'scriluM  tlw  I'lrcctdf 
.\lirlliil    lrc<  nil  ti'.ll  lull  illlil  nil  till'  luittiilll  iiF   tlii'  srii. '" 

"  I  Imvc  Mi'cn  II  net,  sixty  fi'i't  iliTp,  fvcry  iiicsli  iiu'iiMnl  with 
ice  like  II  nisli  li;(ht;  liiiWHrrN,  cliains,  iiiiil  ntlu'i-  liirp't'  iiiiitt('r.s, 
with  II  |ii-ii|iiii'liiiiiiilily  ^rciiti't' cniNt.     VVIu'ii  this  ImiipciiM,  il'  thix 

lli't  i.H  lint  liikrli  ll|i  iliiliiiMliali'ly,  it   \-*  Inst  ;   fill'  it  snnli  llnat.^  liki' 

u  I'Dik  -aitlinii;;h  rviT  SCI  lii'iivilv  slink     ami  thi'ii  fniiiis  a  sniiil 

liinck  nf    ii'i'.       I    have  kllnWII  till'  iHlttnlil.  al   II  i|l'|ltll  of   NJxty  01' 

ii'M'iity   fci'l,  frn/.i'n,  Illlil  irsciiililiiij,'  a  linii'stniu'  Hat;  ami   all 

till'  aili'linrs  nf  a  si'iil  tishi'l'V,  wlinsi'  lluki's  wiTr  lixi'il  illtlli' 
saii'l  so  lli'inly  that  im  |iiii'i'hasi'  ruiiiil  iliaw  llii'iii  nut.  I  hiivi' 
si'i'll,  nit  aiinlhi'i'  iiccasinll,  whrli  thr  llllkr  nf  all  aiU'hnr  was 
(Mirtially  liiiiiiil,  wiuii  iliawn  niil.  tin'  |ialiii  liinii^hl  ii|i  a  jiiri'i' 
nf  frn/.i'ii  sami,  as  aii^fiilar  as  a  stniir,  iimlmiuly  iis  haiil  as  a 
|iirci'  nf    Hristni  sainlstnlii'." 

'I'lii'  Swi'ilish    l('lhynliij;ist,    ,\xi'l  \.    Ljiiii;,'ina!l,   Hiati's   that 

■  hi'i'ausi'  a  tj'iiiiM'iaturi'  nf  •'!  Ci'lsins  has  nn  .Icstnii'livi'  rtlVrt. 
it  ninmit  hr  iiiaiiitailii'il  tiial  a  still   inwiT  ti'iii|i<'i'atiii'r  n'itli  iIm 

/■iilisitjili'iil  fiirilKlliiiii  of  liiilliiiil.  ici-  will    lint   |llnvi'  illjlirinlls,""'^  ' 

'rill.  Sl'lilKir  (ill.WII'V  (IK   Sk.v  W.VIKII 
'rill'  iiiciTiisiii',' spc'citic  ;riavity  nf  si'ii  wati'i'  with   liu'  .|i'|illi 

is  ail  I'ii'liii'llt  nf  such  ;,'l'i'at  illlpni'tailci'  in  l'0>,1lli|  in  tin'  liliipi'- 
ratiii'i' nf  ililt'i'i'i'iit  /.niii's.  Iintli   in    wintci-  ami   siiiiiiiu'i'  that   it 

■  li'iiiamis  I'lii'i'fiil  rniisiili'iatimi.  In  ni'iliT  tn  I'stiiiiati'  its  valiii'. 
iIh'  spi'i'ilii'  i;ia\ity  nf  any  Im.ly  nf  si'a-wiiti'r  must  always  hi- 
iifi'ii'i'il  tn  a  ili'linili'  triiiiicratiii'c.  Wlu'ii  11.  M.  >^.  ('Inilliiiiji  r 
visid'il  lliilifiix  in  May.  Is7.'l.  Mr.  Hiiclmnan  fnuii'l  the  s]H'ciHc 
^Miuity  nf  the  ( Illlf  Stli'iini  nil  the  Isl  nf  May  In  111'  I.()2(I7.'>,  mill 
its  tiinpcialiin'  lilt"!)  r  i7-')  I'alij.  Tlu'  next  ilay  the  li'iiipria- 
tiiii'iif  till'  watiT  was  i;i';i('  (■."I.")  Kali),  a  ilitl'i'i'i'iici'  nf  H)  iIi'i^i-im's 
Kiih.  Till'  spi't'itic  jfiiivity  nf  the  wiitrr,  tmwi'Vi'i'.  was  only 
I .()2.'.'liS,  a  iliHi-Ti'lu'i'  of  ().()1:17,  appmi'iitly  in  fax m-  nf  the  j^icalcr 
spccitic  ^'lavity  nf  tin'  (Jiilf  Sti'i'iini  Hut,  a.s  Mr.  liiiclianiin 
states, '"■'"  if  till' ii'sults  111' ivilii I   tn  tlii'ii'  valiii's  at    tin'  rr- 

Spcctivi'     tt'lllpl'l'allllrs     nf      till'    ilill'i'li  lit      waters,    Wr     lia\r     ihi' 

.spi'citic  1,'i'avity  nf  the  (iiilf  .Stream  w.itei-.  I.0i4+.1.  ami  nf  the 
Lai irailnr  current  water,  I.(12.">S+;  sn  Ihiit  the  fail  nf  lciii|)i'ra- 
lure  very  much  iimiv  than  cniinterlialances  the  wiiiit  nf  salt  in 
the  WHtel." 


1.  "  Suti'iiitillir  Co  ml  ()/  l,iilirmli:r,''  Tmiiiiii'lioiis  (if  tli«  l.iti>rni'y  nail  lllo- 
I'»i'ii-al  J^'iricly  <tf  (^iii'ti-c,  .Iiiitiiiiry,  IS^I. 

■J.     lt('|Hirt  I'll  till'  lli'irinK  Ki^IicrtL".  "ii  lln i^l  iit  .SwihIi-ii. 

Miirli  viiliiiilili'  inl'iriiiiiti'in  mi  Hm  iiiaiiiii'i'  in  wliicli  Iri'ili-wiitiT   .Viicli'ir 
Ice  is  I  ■rmi'd,  will  li.i  f.iuiiil  in  tin'  fillnwiii:,'  ii  ilici't  nf  this  iilii'ininioii'ii: 

I.    "  On  till' fiiniiiiiiui  of  ill'  nl  llic  hittom  of  tin.'  wiiti'f,"  l<y    .M.   Knui-I- 
liiinll,  llii'i'i'tur  nf  llii' Kiir>;i'.'.  «t  .Vi'iili'rl'ninii.    Tlitt  iiiticli' nun  trunHliitt'il  f>r 
till' .'^iiiitliHiiiiiiiM    Iin-litiitiiin  from  till'  "  .\iiiiiili's  lU'  (IliiMiic  ct  iln  I'liysi^im-,' 
l'iiii«.  IKIK!.  mill  i«  imlilis'ln'il  111  the  .Siiiilli>'iiiiin  l(.'ii..rt  fur  1*111.     "     KnL'.^l 
liiinlt  i|iiuii'-i  ill  iliis  arlii'ln  ilie  iii'^'iiiii:'iitt<  Hinl  o|iiiitiiiK  nf  im.i.i'i 
nii'ii  III  ri'luitutii'ii,  iiiiiiiii^' nlii'in  iiii' .Nnlli'l.  Ili'Mimri'Kt,  tin- A' 
lliiui,  r,iiui'iniil,  .\ruKn.  (lay  I.in-SKC,  aii'l  riicniiiKiT. 

'.'.     T.  C.  Ki'i'fiT,  ('.  K..  Caimilian  .luuuial,  l.Sd'.'. 

:i.     \  li'llcraiMivs'M'il  tn  I'l-.ifii-.inr  Tyiiilall,  liy  Mr.  (!     " 

iiiiKiiiicati'il  liy  rriifi'.iKiir  Tymlal  t.i  "  .Niuiirc,"  |miI'Ii-' 

Till'  ri'iii'iviil  ami  lri(ii-<|i  ivtatinii  nf  pi'lililcs  liy  am'lmr  ii'i-  is  .1.  - 

I.     "  Ui'cuiit  (ihnial  ami    .\ii Aclimi   in  OiimilB,"  liy   ii 

llli'llsitell.  I'MC.  (ii'iil.S.r.  I.iill.lull.  .Illllc.  ISVCi 

."i     "Tic  I'Invlli."     Jteilii'. 

Ii.     I'ii(»^t'ii'l'irf'«  Attnntrii. 

X.iliciw  111  lliM  tran>|Mrtinu  p  nvur  uf  .\m'li..r  Irr  an'  i'inli.;ilii'il  in  lli"  |ii(|i<iri< 
iilinvc  ri^'crri'il  I". 

i:t)  IVi'liiiiiiiary  H('l"irl  to  riMfi'isiir  Wyvilli'  Thomii-nii:  "Dii  wnrk  ilniii' 
nn  liiiiuil  II.  .\1.  S.  Cliiilli'ii^i'i',  tiy  ,1.  W.  Iliiclianaii.  ('hi'iiiiil  ami  I'liysiiiMt  tu  iIih 
lv\|'i'<'itiii|i.     l'r"iM'eiliii^'s  nf  till'  Kciynl  Sncictv.  .March  llltli.  ISTI'i." 


■  II.  iiii'i 
aiHt,  1870. 
'il. 
U.'v.  Wr 
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X.-TTJ,(ISI'UATI<»NS  (PK   rilK   KKhKC'l'  (»!•'   KXTKKMK 

I.OW  TKMI'KIIAII'KKS  I'l'dN   TlIK  MoVK 

AIKNTS  OF  I'MHII. 

Till'  ililli'i'i'iil  |in>|M'i'lu'M  wlilcli  liiivii  Ibm'ii  i>iiuiiii-riit.i>il  uf  hhII 
wiitiM'  ii'i'  mill  iif  Hiiii-wiil.ri'  lit.  low  mill  viiriiilili'  ti'iii|ii'i'Htiiri'H, 
roiniiiiir  ill  K'^'i'in  ''*'*''  ^"  alt''i'iiii'iiiK  ''"''I  '^K'I  wmiii   /mii's,  t'n- 

pi'ciiilly  ill  ciiiiIIiiimI  ncius.     'I'liry  iiccuHinii.  luu,  tl iistiiiil  zmii' 

of  cull!  wliii'li  is  riiiiiiil  at  Mii'iulili'  il>'|itliM,  mnj  Ims  Iiimii  ilr- 
Mciilinl  iiH  a  icciPiil  i)f  wiiitiT  ciilil.  Wlu'ii  ruKiilar  llijiil  riirivnt.M 
liiinj,'  llii'  rcild  wall'!'  iii'iif  tii  tlir  Niirfacc  uvir  iiaiiks  ami 
mIiiiiiIh,  iir  mix  it  with  wanii  Hiirfiicc  watcin  on  a  MJn'lviiij; 
(•oiiMl-lim>,  ami  ii'iliici'  tlio  li'iii|ii'iiitiiri'  nl'  tlir  wlioic  iiiumn, 
till'}'  |ioilit  to  ciiUKCH  wliicli  iiiiihI,  j^iiiitly  inlliiriiri'  llii'  wiiitiT 
mill  s|iriii)r  iiioveiii(>iit.M  of  lisli  ami  ix|ilaiii  noiik' of  tln'  lliii'tii- 
atioiiM  wliirli  occur  in  tJii'  annual  taki'  on  tlir  tirarnl  iSank, 
mill  clscwhiTc.  'I'licy  Ncivi'  to  I'liiciilati'  tlif  tliictiinlin;j  niovcs 
mi'iit.H  of  MttckiTi'l  iliiiiii;,'  till'  lisliiii;;  si'ii.soiis,  ilu'  viiiiations  in 
till'  s|ia\viiin;,' of  llciiin;;  in  tin-  .s|iiinf,'  iiml  full,  to;.'i'llii'r  with 
the  clian;,'i'nlili' a|i|)ioHcli  of  ililli'i'i'iit  kiml-i  of  ii.ili  to  t hi' coast 
at  (liHiicnt  tiliirs  ill  ililli'ii'iit  siiimoM!-  ami  loralilirs,  as  illiis- 
tialcil  in  siicci'i'iliii^r  |iani^'ra|ilis.  I!i  yoiul  the  oiiliiiai  v  arriiiiiii- 
latioii  of  fat,  mill  in  sonic  cases,  ju'olialily,  of  miiciis  or  ".slime," 
there  is  no  visilile  increase  of  the  external  covering'  in  any  of  oiir 
llshes  on  the  ii,|i|Moai'h  of  winter,  or  ihiiin^'  that  season,  ami  the 
fat  is  rei|iiireil  I'm'  respiration,  or  to  noiirisl;  the  eiiilirvo  s|iawn. 

Fish    which   ilo    not  hecolm    tor|)iil.  or   feeil    on    the  ImiII(i|ii  ill 

winter,  ilcscenil  or  rise,  iw  the  case  may  he.  to  ilid'creiii  /.ones  or 
strata  in  the  sea,  accordin;;  to  their  ti'iii|ierntMre,  mihI  where  they 
find  the  food  siiited  to  their  haliits. 

Kiu'h  zone  of  the  ocean  is  char,ii'teri/ed  liy  its  |iecuiiiir  life, 
and  these  Zones  of  life  ri.se  mid  sink  with  chmiffes  in   the  lem 

|ieriiliiie.      ■■  I'lveis  where,"  says  Mr.  .1.  Miiiray,  "we  ha\i'  I'o I 

life  ahiindant  on  the  surface  iukI  suhstnitii  in  waters  of  the 
ocean.  If  livinj,' creatures  are  sill  all  in  niiiiil  ei  on  the  .siiifai  e 
the  tow-net  will  usually  yield  many  forms  if  driiiTLred  iil  a 
ile|pth  of  lf)()  fathoms  or  more.  W'e  have  not  niel  with  am 
really  harreii  rei,'iiiiis.  ( '  ) 

Fxireinesof  low  water  leniperatiires  are  not  unfa\"oriilile  to 
lishiii;,'  o|)erations  eitlu'r  in  relalinn  to  the  Merrill;,'  or  the  Cud, 
or,  as  far  as  known,  to  the  .Mackerel.  Hut  they  alleet  dill'i'ivnt 
kinds  of  tish  ill  a  did'ereiit  manner,  and  this  isaMilijrct  which  is 
ile.scrviiie'  nf  the  closest  attention. 

The  returns  a tlorded  hy  the  Doiiiinion  and  Newfoundland 
Statistics  of  the  calcli  and  exports  nf  sea  lish  slmw.  thai  as  a 
j^'cneral  rule  .severe  w  inlers,  m-  severe  weather  in  .Apiil,  are  f;iv- 
oralile  to  the  llsheries.  The  conelnsii)ii  which  may  lie  drawn  is, 
that  .severe  weather  tends  to  hriiiL;  the  lish  from  deeji  sea  feeil- 
iiii,'-;,'roiiiids  to  inshore  shtillower  water.s,  where  many  schools 
liiid  ahundant,  Imt  perhaps,  ditleient  kind  of  CoihI  in  som,. 
respects  from  that  upon  which  tln^y  are  accustomed  to  feed. 
The  immense  area  of  the  fi'ediiii,' ^jroiinds  is,  however,  indicateil 
liy  this  inlhix  shorewards  during,'  severe  seasons,  ami  would 
.seem  to  direct  iiiipiiiy  !is  to  the  wlierealioiits  of  the  sea  areas 
which  support  such  a,  vast  multitude  of  lish  in  ordin!ir\-  seasons. 
The  folldwiiij,'  years  were  noted  as  e\ceptii)nally  cold  iliiriu;,'  the 
winter  or  early  sprin;i;;  yet  in  all  cases  the  yield  was  euiisider- 
ahly  ahove  the  avera.LCe:   hSW,  LSH),  |,S.');).  |.S()2,  ISi;:!.  |,s74. 

The  lishiiie- season  in  the  early  part  of  the  year  I.>s7|.  was  the 
coldisl  known  in  the  Doiiiinioii  or  Newfoiindlaml   records,  y,.( 


(I)  Mr.  .1.    MiiiTiiv  <"i  .tiirl'iii'd  iirj;miisiiLrt    I'xiinii I  ,iii   ln.iinl    II     .M    .s 

'CliiilUiiiKcr."'     I'r.ic.'L'iliiiKs  el'tlic^  l!oyiil.S,ici,.|y,  ,\,,,  170, 
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till'  ciitcli  cxri'cMlcil  tliiit  of  liny  iillicr  yciir  licforc  or  sinci-,  nn  1 
rciieluMl  the  ciioiinous  valic  of  inoic  than  twenty  millions  of 
dollars  worth  of  the  I'olil  water  sea  lish. 

The  oliservations  of  the  Danish  Naturalist  Hoeek  on  this 
Milijert  in  relation  to  the  Herrinj,'  are  of  j,'reat  interest  : — 

'•|)urinj,'  his  stay  on  the  west  coast  of  Norwiiy,  lioeck  con- 
stantly notieeil  the  teniperatiire,  anil  noteil  ilown  a  larije  ntini- 
lier  of  observations  ilunn;^  iliffoivnt  years.  In  his  report  for 
IMO'2  he  slioweil  tlie  influence  of  colil  on  the  Herrinj;  Ksherv. 
Ill  that  year  he  exainineil  the  temperature  at  iliti'erent  ilepths. 
The  wi'ather  Iiinl  heen  calm,  hut  a  severe  colil  hail  prevaileil  tor 
some  tinu',  liy  which  tlu,'  temperatiire  of  tlie  sea,  at  a  ileptli  of 
10  fathoms,  hiul  been  urou-,'ht  as  low  as  U°  (3.")°  37  Kah.)  or 
2°  HeHunmr  f3(i°  .■)0  Kah.l,  while  at  a  ilepth  of  .'10  fiithoms  it 
WHS  .T=  1{.  I .'tM'^  7-'.  Fah.^  to  4=  U.  (H  "  00  Kah.). 

"  He  noticeil  that  same  year,  while  ])it'.sent  at  the  rich  Her- 
riiii;  tisheries  iieiir  Itiivu-r  ami  Skaaroholmene,  that  some  tishinir 
iiiiplemi-nts,  wliiili  Were  plaeeil  at  a  ilejith  of  aliinit  10  fathoms 
below  the  siiit'ace,  iiuil  were  helil  there  by  means  of  buoys, 
eiuii,'lit  but  few  tisli  ;  while  others,  placed  at  the  bottom,  in  a 
depth  of  from  .50  to  (iO  fathoms.  raiif;ht  a  vi-i-y  larj;e  number. 
Seine-tishini;  was  also  very  unproductive  diirinfr  that  year,  al- 
tliinii;l;  the  schools  of  Herrini,'  came  in  in  eiinrmous  iiiinibeis. 
The  same  was  the  case  in  IS(i4,  and  similar  nbsi'rvations  mij;ht 
be  iiuoted  indi'Hiiitely.  If  we  examine  these  accounts  we  find 
fre(|U("nt  references  to  the  fact  that  the  cold  inevcnted  the  Hir- 
riiii:  from  ajiproachinj;. 

Thii-.  it  was  extr:inrdiii;irily  cold  in  IS.")."),  likiwi-^e  in  bSdO: 
and  in  liS.");i  the  cold  was  so  severe  that  the  bays  and  inlets  on 
the  outer  coast  were  frozen  over,  which  hapjiens  but  vi'iy  rarely, 
and  pie.suppii.se.s  a  Ion;;  jicriod  of  low  temjierature.  The  cold 
wa.v  so  severe  that  the  fishermen  were  obliLrcd,  after  eiii])tyiiij; 
their  nets,  to  lay  them  in  the  water  to  jireveiit  their  freezin;^ 
ipiite  stiff,  and  in  order  that  they  miLrht  have  them  ready  for 
live  a;,'"'"  >"  till'  evenin<;.  The  Herrin<,'  fishery  was,  notwith- 
standing; this,  successful.  althouj;h  tlie  Herring',  for  iiuite  a  long 
time,  remained  out  in  the  dee))  sea  and  would  not  approach  the 
coast.  A  i;reiit  many  instances  iiiii,dit  be  i|iii)ted  from  observa- 
tions made  in  former  years  and  cnllrctid  by  lioi.ck.  It  will 
siiftice  to  mention  a  few  years,  such  as  |,S2."),  l.S2(i,  ISi'S.  |,S2!), 
l.s:!(;.  I,S40,  bS+1.  and  lsj.4.  In  several  of  th.'se  years  the 
cold  was  so  severe  that  nearly  all  the  bays  were  covered  with 
ice,  and  in  some  yeaiN  even  the  Hay  of  Herjjen  wa.s  so  much  ob- 
structi'd  that  all  communication  was  inteiTupted.  Still  ;lie 
fisheries  Were  i,'ooil,  and  in  some  years  unusually  so,  althoiiLfh 
the  sen  had  ;;ri)wn  cool  at  a  far  ^.'renter  dijith  and  to  a  [rieater 
ilej;ree  than  diiriii;;  the  precediiif:  year ;  for  then  the  cold  wn« 
not  ].n"*iciilarly  severe,  and  the  temperature,  accordiiii;  to  the 
olisir.  Ills  of  the  j,fovi  rnmeiit  inspector,  was  1°  (34.2.)  Fall.) 
at  a  dejitii  of   10  fathoms. 

H 'k  thinks,  therefore,  that  the  fa'.iiii<.  of  the    lisheiies  tlie 

year  bebnv  i  aiiiiol  at  all  be  ascribed  to  cold.  He  foiiinl  .hat 
in  calm  weather  the  Ilerriuj,'  sel.loiii  approaches  the  coast,  ex- 
cept in  small  tiumbeis  when  chased  by  the  llandoek,  while  the 
chief  tishi  ry  always  commences  when  a  sie,nhwisterly  oi  iioith- 
westeily  wind  lias  stirred  up  the  sia  i.i.il  iiiimded  the  lower 
mid  w.-iriiur  water  with  tile  upper  and  coldi  r.  Of  this.  Hoeck 
;,'i\cs  many  examples  partly  from  iiis  o.vn  observations  ."ud 
jiartly  from  those  of  tlie  (Jnverni'ient  i).spect.or.  It  is  impor- 
tant to  keep  this  in  mind  wbeiievc.r  the  iii*liienci  of  thfl  cold  is 
sjiokeii  of."  "' 

I.  •' .V"r\v.'i.'i«ii  HerrinK  KliliCTiuii,"  l).\  .\  ,1.  11  ici'k  iinl  .\  I'  'lili'rKfn. 
iMiilieiliRil  in  llip  Kep  111  iif  till' f  .^  t'liniiiiisyiuiii'r  of  Kish  mnl  Ki.^liiiim  fur 
|s7.".-(  anil  ls74  fl,  imjji'   Mil. 
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Among  tlie  nuinoroii.s  illtistnitions  which  might  he  presented 
slKiwing  t!u'  t'H'i'ct  of  tiie  I'xtn'iiics  of  tciiipcnitiirf  in  TJritisli 
Aiiiuiiniii  VVutoi-s  on  tlie  niov<.^ments  ot  f'isli,  tlic  following  niav 
he  outlined. 

a. — As  AFFKCTINd  TMK  Col). 

T  u  year  1.S74  was  ili.stinguishcil  \,y  th-  extiaofdinniy  patch 
of  Cod  on  the  Newfoundland  and  Lahmdor  (.'oasts,  a,s  well  as, 
in  sonit!  instances,  of  tlie  poornes.s  of  the  livei-s  of  the  H.sh.  The 
schools  came  in  great  nunihei-s  towards  land  in  places  wliere 
ihey  liad  not  been  nnnierous  for  yeans  bofoie,  and  the  aggre- 
gates catch  of  the  entire  season  exceeded  one  million  si'Ven  liun- 
dred  thousand  (jiiintals  in  Newfoimijland  watei-s,  ('xchisivi!  of 
the  French  Fi.slieries.''  '  The  Cod  were  abundant  on  the  Grand 
Banks  a.s  well  as  on  the  coasts  of  the  Island  and  on  the  Laltra- 
lior,  but  in  many  cases  tlieir  livers  wi'iv  poor  and  thin  and  the 
Hesli  (if  tlie  lish  had  a  watery  taste. 

The  mean  temperatun;  of  April,  1  .s7;i,  was  2:1.(!()  ch'grees  Fall,  at 
Rama  on  the  Nortli-eastern  Labrador:  it  fell  to  a  mean  for  that 
month  in  1«74,  of  1  !.(;(!  or  12  degr(!es  less,  and  l(i  degrees  less 
than  in  lS7(i.  Such  ilill'eri'nces  for  a  week  would  scarcely  pro- 
duce ii])precial)le  results,  l)ut  continued  throughout  an  entire 
month,  and  prolonged  into  May,  they  hail  the  etfect  of  creating 
an  extraordinary  ((uantity  f>f  salt-water  or  Hoc  ice,  much  of 
which  carried  its  temjieratuie  (jf  28  to  :J0  (U'grees,  accoriling  to 
its  salinity,  onto  the  Xcirth-east  coast  of  Newfoundland  and  tlie 
Grand  Banks,  and  lowered  the  temperature  of  the  .sea  there. 

During  the  year  1H74,  icebergs  were  very  numerous  and 
early  coming  down  Davis  Strait.  Bergs  were  seen  in  tlie  lati- 
tude of  (jape  Race  (M>':V.))  in  l'\Oii'i.ai-v,  and  sulise(|Urntly  were 
noticed  as  far  south  as  lat.  ■I'2'  drifting  to  the  north-east  in  the 
heated  watera  of  the  Gulf  Stream.  A  few  of  these  bergs  were 
supposed  to  be  three  miles  in  length,  and  on  two  occasions 
steanieix  pas.sed  through  or  around  ice-tields  100  miles  in  length. 
It  is  also  alleged  that  another  was  stopped  tlve  hours  liy  tield- 
ice  .so  far  south  as  the  4l)th  parallil'-' 

<^n  the  (Jiand  Banks  this  French  (taught  in  1.S74  eighteen 
luillion  kilogi-ammes  of  dry  and  green  tish,  or  .■!41,!)27  cpiintals, 
against  14,,S()(),0()0  kilos,  or  27:i,!)27  ([uintals  in  1,S7.'.,  and  Kl,- 
H0(),()()0  kilo.s,  or  2.j(i,2.V2  iiuintals,  in  I«7(i.  But  on  the  Grand 
Banks,  as  well  as  elsewhere,  the  oil  yielded  by  the  livers  was 
very  small  in  ((uantity,  being  140  tons  for  1874,101  for  187"), 
and  181   for  l87<i. 

The  yield  of  (!od  roes  was  also  small,  and  stood  thus  :  for 
1874,  ilOO  banvis;   1875,  1,:J01  barrels;   I87(i,  l,:f70  barrels. 

It  can  scarcely  be  doubted  that  the  cau.i(s  of  this  I'liornious 
catch,  conjointly  with  the  poor  ([uality  of  the  fish,  arose  from 
a  scarcity  of  food,  resulting  from  tlie  remarkable  inclemency 
of  the  month  of  April,  and  the  vast  abundance  of  ,salt  water 
or  Fl(/e  leo. 

The  Cod  were  com|)ellei!  to  abandon  theii- accustomecl  feeding 
grounds  by  the  scarcity  of  their  food,  which  the  severity  of  the 
.season  had  driven  into  ])rolonge<l  shelter  at  an  unusual  sea.son. 
according  to  the  diflerent  haliits  of  the  tislie-.,  erustaeeans  or 
niuUusks  forming  the  food.  ( ■' ) 


1.  Tliu  totiil  rreiwli  nrul  ICfi^;lisli  caUili  this  y>'iir  u.vceBilerl  2,3(KI,U00  nuiii- 
tiiU. 

C-M  fiijit.  W.  \V.  Kel.llo--.V«/H)T,  Aii^;.  I.'llli,  lH-^. 

(H)  In  lii.s  iiitiTostiiiKwerk  on  ••  DwpScn  [''ialiinj;,"  Mr.  Il.>lil«wurt|i  givLvs  ii 
viiluivlili' illiisti-iitioii  111  ihouflVi'l  of  o.\tn'im' winter  ciilil  on  lisli  in  thp  (ler- 
niiin  Ocean ; 

"Till'  urunt  SilviM'  I'it  wiis  (Irst  worki'il  oviT  iliirim;  ii  vit.v  si'vi'ri' winter 
iihiiiit  Is4.'t.  Thu  Well  li;inkiinil  liotany  <iiit  liml  lici-n  exploriMl  iinil  iliseovuruil 
to  lie  ver.v  liroiliictivu  Kniiin.l.f ;  iiml  liotweon  tlioni  luul  tin'  D.ijJKor  luiil  lieiic- 


;i« 

Tile  fi)ll()wiiii,'  tnliU's,  licjiinniiii,'  witli  llainii  on  the  iKiiil.- 
(•a.st  c'oa.'it  (.f  l^nliniilor,  in  latituilf  (10",  will  .serve  to  show  tlic 
very  low  U'lnpi'fatuiv  of  April  <lii)inj,'  1M74, ami  its  wiiliMlistri- 
hution  over  tlic  (iiilf  of  St.  Lawionco. 

NoiiTii  Kast  ('i)ast  (IF  Laiiuadoii. 

No.  I. 

Stiitii))!.  uj  Riunn,  (nitiKited  war  the  (!'>fli  ilfipvi'  vf  bitUadi:). 
The  years  1S'!'2  to  June,  187,1,  are  frovi  Professor  Gautier's 
Paper  im  the  "  Meteorolofi'ical  Ohgn  ratioihi  on  the  Coast  of 
Lal>ra(tor,"  Geneva,  lS7o.  From  Aiujast,  lS74,  to  July,  H^T!. 
from  •  Nature!  September,  1877. 


("K.VTIUnAriK. 

I'.VIIUKMIRII. 

1872. 

1873. 

-20.2 
-Ki.ii 
-17.4 

1874.  1875.  1870. 

1 

-17.2  -17.R  -20.5 
17.7 -in  (i  -19.1 
14.1    17.9:14.8 

1872. 

1873. 

1874. 

1.04 

0.14 
(i.(!2 

187.'-). 

1870. 

.Timiiary 

Fcbrimry.-... 

—4.36 
2.12 
0.(18 

-0.04 
-  .3.28 
-0,22 

-  4.90 

—2.38 

5.34 

April 

Mbj- 

.Tune 

-4.8-118 

I  7-0.1 
n.i     3.1 

-8.1   2.8 

-3-7      1.7 
4,2      3.5 

33  3«   11 «((   17  421  27  8« 

;tf).Oii    .'II. H:'     ■2:\.M     H.").(-.! 
41,18    37..W     39.5()     .38.30 

.Iiilv 

8.5           1 

5.2 

7.0 

2.3 

-2(1 

-0.1 

-l.i.4 

(1.5 

47.3r>!             i             i    41.r>li    43.70 

August 

September.... 

Ot(il)er 

Ni.vember... 
December 

O.P 
fi.9 
0  6 

-16.2 

0.3 

4.0 

0.3 

-0.9 

-lrt.6 

7.7 

4.9 

-0.7 

-<i.B 

-16.2 

49,82 
44.42 
,'12.!I0 
23.00 
1      2.84 

48.74 
.39.20 
31.40 
21.10 
2.30 

40  82 

.30.74 

20.30 

4.6t 

44.(10 
.30,14 
28.40 
21.02 
4.28 

The  tt'iiiporatuivs  of  the  month  of  April  are  printo.l  in  large 
type,  anrl  a  glance  at  the  figures  .showing  the  temperature  of 
April  in  1h74  will  suffice  to  cstahlish  the  extreme  coldness  of 
that  month  when  conipareil  with  the  sanii'  month  in  1S7.1,  187.") 
and  1.s7(;.  A  similar  reiiiaikahle  lowness  of  temperature  for 
April,  1h74,  will  ho  observed  to  run  through  all  the  sulisei|iient 
tallies  showing  the  monthly  means  of  temperature  at  Hopi'dale 
on  the  Laliiadof,  Fogo  and  St.  John's  on  the  Newfoundland 
('oa.st,  ami  at    various  stations  on   the   Gulf  of  St.  Lawience. 


iiiK  neaily  tvuu  east  froui  FlKiiiburoujjIi  Head,  llie  Ailmiralty  clinrt  sliiw^il  a 
Imcl  af  iloe]ier  sHinilinK<,  ningiuK  in  surae  imrts  .if  it  from  30  to  40  fiitboms, 
the  whole  e.\ton'linH  for  nlioiil  (iO  inili's  eii.^t  iiml  west,  ami  from  (i  to  10  niile» 
wiilrt.  Till-'  |iitrh  wa.s  m.irkc.l  tln'  •■Outer  Silver  Pit,"  ami  on  trying  it  with 
(he  trawlin  tliiMleeper  parts  at  the  western  enil  anil  near  the  ninldle,  soles 
were  founil  ilurinji  that  very  Colli  .sea.son  in  almost  incredible  nninbers  ;  the 
nets  were  lurnled  no  liristlinn  with  llsh  trying  to  ."scaiie  thr  .ngli  the  meshes, 
and  such  catches  were  made  a.s  the  most  cxiwrienced  Hs'ieniuMi  bad  never 
dreamed  of. 

"The  discovery  soon  got  wind,  and  a  migration  "f  Irawlers  from  Kamsgate 
and  liri.vhani  took  place  ;  but  altlinigh  wi(b  the  breaking  up  of  the  cold  wea- 
ther, this  e.vtniordinary  congregalion  of  s;  le.s  became  dis|M.'rsed.  more  atten- 
tiim  was  hencefortb  direcled  to  Ihe  .\orth  Sea  fisliiiig  generally;  and  in  .sub- 
seipient  years  the  Silver  I'it  has  ng.-.in  been  found  very  productive  whenever 
the  winter  has  bei"_  very  severe,  or,  as  the  trawlers  call  it,  in  "pit  «easons.'" 
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HOPKDAI.K  (Lilt.  5.5=   ;}.")'). 

The.  mean  of  three  ohncrvaHonH  per  day,  vnth  a  Ccntigmdc 
Tliennometer  rnduevd  to  i ahri'.nlwit  aade,  from  1869  to 
1S?4,  iiiduaive.  "' 


Jiiinmvv .... 

-2«.-2 

Kflini.i'n  ... 

-16.7 

.Mai.h.     .. 

--100 

Apri] 

•Way 

-  3.4 

0.8 

June 

S..'! 

July 

S.f 

AtlKilat  .... 

0.0 

St'|>«enitM'r  . 

51 

OcMitl-.... 

-  I.l 

NoveliltMT  . 

—  3.0 

Decfmlwr.. 

-U.4 

—24.0 

—!.'..» 

--ll.U 

-4.9 

O.l 

!).3 

It'.l 

12.3 

rt.4 

0.1 

—  2.1 

-18.7 


1871.   1872.   1878.   1B74. 


—10:4 

-20.7 

-l.'p.l 

-17.1 

-121 

-1.5.0 

-0.1 

-4.8 

l.ii 

0.7 

tl.« 

n.N 

0.6 

0.3 

104 

12.1 

7.S 

6.8 

9.2 

2.2 

—  4.2 

-7.0 

-16.0 

-17.0 

FATfRRVlIBlT. 


1870.        1871. 


-".on 
:i."» 

12.03 

2S.8B 
il3  44 

41.110  : 

47.84  i 
48.20 
41.18  ! 

■Mm  j 

24.08 
11.48 


-11.20 
3.:« 

10..'>8 

23.18 

32.18 
41.f.4 
63.78 
64.14 
43.62 
:I6.18 
28.22 
-  IM 


1872.       1873. 


2.41 

4.82 
10.32 
31.83 
.■:4.70 
43.88 
411  28 
60.72 
45.50 
37  70 
24.44 

3.20 


—  6.211 
1 .22 
6.00 

24.44 

44  24 
48.74 
M.32 
42.14 
36.911 
111  40 

-  0.22 


—  1.30 

0..W 
10.40 
14,16 
.12  64 
40.28 
63.110 


In  tlicsc  tallies  for  Hopcdalo,  it  will  bu  sucii  npim  iii.sjicctiun 
that  till'  tciiipi'iatui'i'  of  .\piil,  1  H7.'{,  was  f,'icatly  bolnw  tlie 
iiiuaii  i)f  tlif  four  pidci'i'iling  years,  ami  is  tlius  ivpn'sunti'd  : — 

1S70.  1»71.  1872.  1873.  lf.74. 

Tuiapciatuiv  of  April.  .2."}.HN      2:5.18      .'n.H2      24.-t.4       14,16 


No.  III. 

N()liTll-i:.\ST   ('ciAHT   (iF    NKWKorNDI.AXl). 
FOGO.  (») 


January... , 

Fcliniarv. 
March.  .'.  .  , 

April 

May 

JUIIL' 

J'lly 

Aui;nst . .  . 
>Si'pti.'iiil)L'r. 
Octoliiir. . . 
NovuiubL-r. 
JJucuiiiber. 


1S73. 


IS.l 
27.4 
36.4 
:V.iA 
.")4.H 
(il.H 
C4.3 
.).').:{ 
47.1! 


27.0 


1H74. 

23..-) 
1.5.0 
2(i.O 
28.1 
40.4 
47,. S 
CO.I! 
(il.O 
.')(!.« 
.■)2.!) 
•M.  I 
30.0 


No.  IV. 

N(IRTI1-K.\ST   (JoA.ST  OK    NKWFIHIN'ni.AN'D. 
ST.  .K)II.\'.S.  i3) 


January 24.fi 

b'ubrimry ,  2."J.2 


1872. 


March 

April 

Miiy 

Juno 

July 

Aiii^ust 

.Scpti'iubur . . 
Octolior.  .  .  . 
Novt'inbor. .. 


27..5 
35.6 
43.8 
52.0 
59.3 
.57.9 
57.0 
50.3 
.37.1 


DcciMiiliLT I  29.0 


(1)  Tiikon  from  Trolessor  G.iutier's  "  Secomle  iVotiiv  mr  ien  Ohserixifiom 
MetcrulmjiqueJi  fiiUex  »iir  In  Cole  ilu  Luhrmlnr.''  Par  ilcs  Mi.ssi.nmuire.s  Moriue.s 
(leneTii,  1875. 

(2)  From  "The  Keports  of  the  MeteoroluKioal,  .Mogiietic  ami  otiier  01>- 
sorviUorios,  of  the  Dominion  of  (UiiaiU,  for  the  your  oniliiifj  Itl.st  Docomber, 
IS7.'i-4." 

(,;!)  From  "  Reports  of  the  .Metuorologiciil,  .Magiietii-  ami  otlii>r  Olisorv- 
Rtorios  of  tlio  Doiuinion  of  (;.iinil  i,  for  tlif  JViu■.^  ciiiliii^  .'!lst  Decuiiilier, 
I.S7a-7:i-"4--,-)-7(i.'' 
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If  nvailalili'  mid  rclialili'  ri'Cdiils  exist  of  the  tt^iiipcrntuvf  of 
the  iiKiiitli  of  April  lit  St.  Jiilm's,  Xi'wfimiiillaiiil,  for  thirty  oi' 
forty  jcars  past,  it  mii^lit  lie  .shown  that  the  j^Tcatcr  or  loss 
ftbundani'i'  of  tisli,  otlicr  things  ln'injj  oqnal,  on  tlie  Honthcrn 
and  en-stern  part  of  the  coa.st,  was  synchronous  with  the  occuv- 
rcnoc  of  unusual  or  cxtri'iuc  I'old  in  the  month  of  April,  and 
thus  load  to  useful  practical  knowlcdj^'c  capable  of  wide  upiili- 
cation  to  the  fisheries  d\irint;  other  montlis  of  the  year,  as  will 
lie  shown  further  on. 


Mkans  KOI!  Till-:  (!r 


No.  V. 

'  UK  St.  L.VWIIKXCK  .WD   AlI.ANTIC  C'ip.\ST. 


il/('i/)(  tittiju'ratii re  fur  tlic  iiioiilli  (if  A/nil  from  isy.l  lit  JfiTd, 
inclii»iri',  fit  lidlliartil  timl  Ddllmunii'  In  Xcii'  llninairirl,', 
(lliarlolMovn  in  Prmcc  Kdwurd  Inland,  and  Uiii/xliitr- 
Dligh,  Sydnri/,  and  llidifnx  in  Xorii  Scotia. 


. 

.£= 

0 

If 

It 

b 

M 

z 

« 

1 

to 
.•U.4 

"5 

s 

:{.-).+ 

.'{.").2 

..•IH.l 

31.2 

30.6 

30.6 

33.4 

:<2.l 

.•n.(! 

:t4.!) 

:<.-).() 

:)4.4 

M(i.:} 

:?5..-)4 

30.8] 

;v2.."> 


At  each  stiitioM.  it  will  lie  olisi-rved,  the  mean  temperature  of 
the  month  of  April  was  lower  in  UsT't  than  durinij  any  of  the 
other  yeaix  ••!  the  talilo.  From  Rama,  on  the  Labrador,  to 
Halifax,  on  the  Atlantic,  sc^vuntcen  deerees  of  latitude  farther 
to  the  south,  the  Ajiril  cold  prevailed. 

It  is  reiiiiirkalile.  however,  that  while  the  catch  of  ( 'od  on  the 
Xcwfoundlaud  and  Lalirador  coast  was  enormous  in  1H7+,  tln' 
catch  in  Dominion  waters  throu<;liout  the  tJulf  of  St.  Lawrence 
was  considerably  less  than  diirinir  the  previous  year,  the  a;,'ijr<'- 
i^ate  for  the  Dominion  beiii;,'  lOO.OOO  i|uintals  less  in  1H74  than 
in  is7-'i.  It  iiui;ht  be  iiif<'iTed  from  this  couqiarison.  if  the  re- 
turns are  couti'mporaiieous.  that  the  extl'eme  cold  which  drove 
the  Coil,  in  its  search  iifd  v  food,  inshore  on  the  Newfoundland 
coast,  compelled  the  .schools  to  j;o  into  deep  water,  remote  from 
the  customarv  tishiu'' i;ro\inrcs.  in  the  (!ulf  of  St.  Lawrence. 


/). —  As  Al-I'K<T1N<!    I'lIK  Hl'.llltlXfi. 

In  l.s7')and  I.s7(i  gnat  apprel.ension  existed  in  Newfonnd- 
li'nd  that  the  Fall  Herring  FLshery  would  fail  on  the  (lulf 
Coast  of  the  Island.  lleniiLg  did  not  make  their  H|)pearance  at 
the  Usual  |ieriod  in  the  l!ny  of  Islands  and  Honne  I'liiy,  and  in 
one  instance  they  iiislie<i  into  the  Huiiiber  estuary  and  out 
again  in  a  manner  r    -er  liefore  observed. 

Subsei|Uently  it  ,  ;  ascei  tallied  that  the  Herring  Wc  re  oH' 
the  Coast,  but  at  a  greatei'  diptli  than  usual,  ami  their  vertical 
movements  were  erratic  ;  now  high,  now  low,  in  great  variations 
of  depth. 

Althou'jjh  the  tem|)erature  of  the  air  is  not  necessarily  an 
indication  of  the  temperature  of  the  sea,  yet  wdien  the  mean 
temperature  of  tlie  air  for  an  entire  uionth   de.sci'iids  .some  dn- 


( I )  I''rom  "  Reports  nf  the  MeterujofficiU,  MaKOetic  aiiU  utiier  uUsurvntiuus  in 

,.,   !lniniiiiiin  nf  I'ihuhIm.'' 


>,'R"L'.s  liclow  its  ordirmry  ilcjiicssioii,  the  sen  will  ii,.  aflcctcii  in  a 
corrosponding  ilci,'ivi'. 

Tho  montliN  of  Si"])toiiili<  r  iiiid  Octdlicr,  wlicn  the  Horring 
Ix'giii  to  !ii>|)niacli  tliu  (iulf  Coast  of  Ni-wfouiidlaml,  ainl  prc- 
paiv  to  outer  till' slicltcivd  |5ay.s,  wito  niuisuaily  cold  in  l«7."j 
and  1870.  Tho  moan  roconlcd  tiiiiipuraturi!  of  tlit'Ho  months  at 
Bay  St.  Ooorgo  in  lH74-7.')-7(i  staniis  tlius:"' 


Hiiptciulier. 

1H74 (!4.0 

l!S7') .-),-).() 

1H7(! .-);i.H 

i^fpt-  DifTm-oiK'H  fiiiii]  lH7t. 

IS74 (i4.() 

I«7.-. 5-).0  9.0 

lH7(i .ja.s        l().-2 


Oi'tohor. 
.  ..")8..-) 
.  .  47.0 
.  .4().!) 


Ool. 

47.0 
4(),!l 


.Siilijoiiicd    is  tlir   •■utile   lalilc    for  thwi 
Oeorgu,  sluiwiiij;-  iiMnitldy  incjin  tciiij)i'iatui( 
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1 

1 
31.7 

e 
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1874.. 

10.4 

a).5 

42.1 

70.0 

04.0 

41.4 

48.8 

1875... 

lii.a 

18.1 

16.1 

41.0 

i».a 

63.2 

0:lfl 

53.0 

47,0 

84.0 

2;).l 

1976.. 

19.7 

22.1 

91.8 

38.0 

45.7 

59.4 

02.2 

03.7 

S3.8 

46.9 

41.6 

32.2 

43.05 

Tlic  intoipivtatiou  of  tliu  iiiovfiiicnts  of  tlio  Hf ii'ing  on  tlic 
(iulf  Coa.st  of  Ncwfoundlaud  ht^foiiios  greatly  .siuiplifiiid  liy  tlie 
now  known  fact  tliat  warm  and  cold  Htiata  oxi.st  iu  tho  tiulf. 
and  it  oan  .scarcoly  ho  douhtoil  that  tlii>  oi  ratic  movomonts  of 
tho.sofi.sh  wcro  oau.sod  l.y  tlioii-  .soaroli  for  tho  zono  mo.st  suited 
to  their  habits  at  this  seas(jn,  wliothor  iis  rogiirds  toiM])er!itui-o  or 
microscopic  food.     Tlie  unusual  cold  of  S.'ptondjor  and  Oetohi'r 

had   depre.s.sed    tho   zone   in  which   thoii'  f I    lay.     Hence  tile 

reason  why  th<'  Herring  were  fmiud  lyhig  unusually  deep. 

Tlie  great  diii'ei'eiicos  liitwoen  tlioiiutuiunal  airteinpomtiires 
of  IN74  eom|i:nvd  with  those  of  I  ,S7.")  anil  I «7()  .suggest  tho 
lucossity  for  ascertaining  the  temperaturo  of  the  .sea  at  ditl'ei- 
I'lit  doptlis  in  t!io,se  localities  wlioro  tlie  Herring  are  acciistouied 
to  winter  in  Aiiierican  waters.  \'oiy  pidhahly  such  a  olo-so 
.i-elationsliip  hot  ween  the  vertical  iiinvoiuents  of  thi-  Herring, 
and  llie  toiiiperatiire  of  the  zones  of  deiitli  at  which  tliev  are 
to  ho  found,  would  he  proved  to  e.\ist.  that  a  vahiahlo  guMo 
wouhl  hi'  oiitaiiiod  through  the  instniiiiontality  of  the  tlioriiio- 
motor,  hy  which  tisheriuon  luiglit  learn  the  dejitli  at  which  it 
would  ho  ailvisahle  to  set  their  not-.  A  rule  onc<'  estahlisliod 
for  St.  (leorge  would  also  lii>  apjilieahle  to  many  other  localities 
where  Herring  winter.  By  this  means  a  permanencv  and  sta- 
bility would  he  given  to  the  lli'iriiig  tislury  which  it  could 
not   be  made  to  possess  hy  any  empirical  method. 


c. — As  .VFi'r.criNd  Till:  .Mackkki:!.. 

The  Mackeivl,  like  the  Herring  and  the  t'od,  sroks  cold 
water  for  its  spawning  grounds  wherever  the  hahrador  current 
oxcrci.scs  its  intlnonco.  Ik'twoon  Block  Island  and  No  Jfan's 
Land,  where  tho  spawning  grounds  on  the  United  States  Coast 
south  of  ('a])o  Cod  are  alleged  to  exist,  a  thin  wedge  of  the  La- 
brador curri'Ut  stretches  far  into  Long  Islaml  Sound.  ' 

In  Massachusetts  Bay,  where  a  Mackerel  spawning  ground  also 


I    Reports  of  the  ^flitl>(lrclloKl(•al,  .\faKnetic  anil  oilier  OlisLMvntmios  in  tin 
Dominioii  nf  Cnninln.  1,174  7fi. 

i'     riolcfsor  VenilJ  i|iioti'il  in  I'lirt  I. 


oxi.stH,  ns  also  in  tlic  vicinity  of  Stdlwii^'i'n  Hanks,  tlii'  ti'in|)i'ni- 
tuiv  wlion  obsfivi'd  lpy  I'r.  I'acivaid  in  Siiiti'iubur,  ranyeil  from 
41 J  to  45  (K'jjrw'n,  and  tln'  fauna  rcsfuilili'd  tlio  cold  water  spe- 
cies on  fUfli  side  of  .lellVey's  iedire.  On  (ieorj^n.'s  Slioais  tlie 
marine  life  is  said  liy  Venill  to  lie  tlie  same  lus  tliat  found  in 
the  deeper  niuildy  ])arts  of  tlie  (luif  of  St.  Lawreiiee,  and  indi- 
cates a  teniperatuie  not  aliovi^  40  de;;iees,  and  piolialily  (!onsiil- 
eralily  lower.  (Para.  '.t2,  Part  I.)  BradelK-  Bank.aeeordin^'  to  Mr. 
Wliiteaves,  presents  the  plieiionienon  of  a  small  stony  patcli,  ten- 
anted liy  an  a.ssendila;,'e  of  .Marine  aidmals  whieii  usually  inlia 
Ijit  very  cold  water,  ami  are  almost  eiitiiely  surrounded  liy  ano- 
ther series,  wliieli  are  for  the  most  part  prevalent  where  the 
liottom  is  warmer  and  more  att'eeted  hy  surface  conditions  of 
tcMiperaturc."  ' 

Wiierc'ver  the  areas  are  sitiiati'd  where  younj,'  Mackerel  are 
fouml  in  the  Summer,  wi'  tind  near  at  hand  a  cold  water  zone, 
•ither  e.xistiuf.'  as  a  |iart  of  the  Liihrador  Curient  at  the  surface, 
oi  UidU^ht  U]i  from  j^reater  depths  hy  hanks  and  shoals.  On 
the  coast  of  Prince  Kdward  Island,  and  ni  the  (iulf  ijenerally, 
the  cold  water  lies  fre(|Uently  near  the  shore,  U'cau.se  the  diurnal 
tides  mix  the  strata  warmed  durini,'  the  <laytime  with  tlu'  cold 
und(  ilyinfj;  stiatn.  In  thei'stuary  of  the  St.  Lawreiu'e  Dr.  Kelly 
found  tlu'  surface'  temperature  .')7  dej;i'ees  Fall,  on  the  '.)th  Jul}', 
liut  three  feet  l)eh>w  the  surface  it  was  44  degrees,  liaving  in 
thiat  short  vertical  s])ace  sunk  lr{  (le},'rees  ;  at  24  feet  it  was  40 
degrees,  or  17  degrees  helow  the  surface  tempeiature. 

The  coastal  waters  of  .Massachusetts  rapidly  accpdre  an  ele- 
vated temperature  in  dune,  when  thr  waters  of  the  (iulf  of  St 
Lawrence  are  often  still  ice-cold.  In  Apiil,  May  and  June,  the 
Cod  an<l  lladilock  resort  in  large  numhers  to  the  hanks  and 
reefs  oirStoiiington.  Watch  Hill,  No  .Man's  Land,  and  other  sim- 
ilai'  ])laces,  hut  are  ipiite  uid<nown  thi're  laterin  the  Sunuuer.'"' 
Local  winds  and  tidal  cunents  hring  the  waters  of  the  (l\df 
Stream  on  to  this  coast   and  disiilacr  the  cuM   waters,  evi'ii  at 


1,  "  Tliu  Orpliiin  Bnak,  wliicli  i!<  situiiled  utT  the  entrancu  to  tlie  lta,v  ties 
Clmleur.",  1H8  stun.v  luitcli,  ii.s  lue  iiiiisl  uf  tiio  iii.iln're  llsliiii),'  Ijanks,  iiiniiy  iif 
wliicit  lire  not  irnlicHtfl  or  <li.>tliioil  on  tlie  cliiirt.'S.  Tin?  iiiiis..*c.s  of  ruck  art* 
ii-sually  Inrfie  picci's  of  rt'ddi.^li  Sii.;il.*'toiU'  (<ifl»'ii  peifonili'il  hy  two  .•Jin'cies  <pf 
liorin^  liivalVL's,  the  Sa.n'ravn  nifjumi  anil  Xtr/i/twit  cnnpir/a)  with  a  «mall  jiro- 
portiuii  of  pitM'e!*  of  Uaiiri'iitiaii  t^iu'i}*^,  tVcc.  .\iiiiiial  life  is  protusyly  ahiiiiilatit 
lieri',  which  muiiiloiilitiMlly  till' ri'iLom  why  uofi,  iiiackurtil,  etc.,  fri'c|iii'iit  this 
iiuil  vim  liar  hanks  in  siuMi  uii  irni  ins  niiinliLMs.  Soft  hoiliuil  orK'unisius  of  vari- 
ous kiinls  j;ivi.'  aspeeial  ricif- to  this  iiai'ticnhir  oil,'.  Thi'so  am  cneri'-linK 
spoiiffes  ;  tunii-itf's.  of  many  j^fiiora  iri'l  spt'oit'si,  soni  i  of  nnnsnal  size;  an 
Aiiiiiiii  t  Mr/iiilinmj  ;  tliL' (ronimon  northiTii  .ilcyttiiiuni  { rithi/'oniir j;  Aliiioniii- 
iiitii  j/i-liifinomtm  ;  hyilr*t/.  la  ami  polyzoa,  in  f;rotit  profusion,  Air.,  i"tc.  .\iiion(^ 
till'  harili'r  lornis  arc  an  ahnnilancc  of  tlin  coiiiinoncr  i-chiiioilernis,  with  a 
tt'W  sniri'if  species;  lai>;e  cairareoiis  piily/oa  ;  and  a  larf;e  niiniher  of  line 
eriistateM.  Shells  arc  tolerahly  luimerons,  ihoiinht  not  nearly  s.i  mneli  so  as 
on  tilt)  llradelle  ihink,anfl  aiinidiils  were  reliitivtdy  scarce. 

"The  liradelle  Hank  isals.i  a  stmiy  patch,  hut  the  [lieees  uf  rock  are  usu- 
ally small,  and  there  is  a  ;;reater  admixture  of  j,'ravel,  sand  and  mud  on  this 
liank  than  upon  the  Orphan.  Soft-hodied  imiinals  appear  lo  he  .scan i' upon 
the  former,  anil  shells  uccnr  ill  iiniisuiil  uhundaiice.  The  assemhl.ine  of  hy . 
ilrozciii,  echiii  iderins,  p  ilyzoa,  and  criislai'ca.  is  iiiiieh  the  samn  on  ii"tli  hanks, 
tlioii;;li  n  few  |«Mii)iar  species  were  found  on  e.ich.    The  rarer  forms  f iiiud  at 

these  two  pi  ices  will  I alul  iKUed  in  tliese'oiid  )mrt  of  this  report.     While 

thennlm.il  life  uf  the  shores  if  Cipu  llret  in  (except  in  ileeji  waterl,  of  those 
of  the  M:i;;dalen  «iMup  and  of  Prince  K  I  ward  Island,  as  well  as  that  of  tliu 
whole  of  .Northunilierland  Str.iit  up  I  i  the  s  mtliern  entrance  to  tlio  Itaie  lies 
C'httleiir.s.  i"  "f  an  .Vcadian  orscoithern  type,  the  fauna  of  the  Orp'iaii  and  Uni- 
ilelle  Hanks  ha-  a  rleeidislly  .\rcticor  iMrthern  charaeter.  The  liradelle  Hank, 
ill  partieiihir,  present-  the  pheiuimeiion  of  a  small  patch,  tenanted  hy  an  as.sem. 
Iiln^'e  of  niarine  animals  which  iMUilly  inliihit  very  cold  water,  and  almost  en- 
tirely surrounded  hy  another  --eries,  which  are  for  the  most  |iart  |irevaleiit 
wlieiethe  lioltoiii  is  warmer  and  more  alfecled  hy  surface  ciiiiilitions  of  tem- 
perature."    Itipuii  (if  (1.  J.  /•'.  Whilearet,  F.  O.  fi.,  1873. 

'.'.  I'rof.  Verrill,  I'au'"  4S,'i.  H.iport  of  the  t'.  S.  (,'ommis«ioner  of  Kish  and 
and  risherie^.  IS7I-72, 
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the  (listiiiicf  of  twenty  oi'  tliirtv  miles  from  the  slioic  in  slim- 
mer. "' 

In  the  (liilf  of  St.  I.iiwienci!  the  tenijiemtnre  of  tlie  surface 
in  siimiiKT  niifly  icaclics,  as  far  as  oliservcd,  the  tcmperaniic 
of  till'  liottoni  of  the  sea  otJ'  No  iNFan's  Land,  or  .")!)i  to  (il^  de- 
crees in  11  and  18  fatlioni.s  respectively.  (3) 

Dr.  Kelly  reconls  the  followinfj  surface  temperatnre  in  vari- 
ous parts  of  the  (iulf,  and  H;(^iieially  within  view  of  the  laml : — 


D.ili-. 

I8:i2. 

IDth  .lune. 

l«:n. 

!)tli  July. 

" 

loth  Ai'ij;. 

iM;t2. 

2nd  Sept. 

" 

2Sth  .Inne. 

" 

14th  Aii^'iist 

" 

15th 

" 

l«th       " 

" 

2«th       " 

" 

:i()lh 

" 

:)ls(, 

" 

1st  Sept. 

" 

10th  O.'t. 

is:n. 

Oct.  11th. 

"     12th, 

"    mth. 

"     14th, 

roHitiuii. 
Off  Point  de  Monts. 

Do.  do. 

OH'  Anticosti. 
Min^an  llarlior. 
Kstuarv  of  St.  Lawrence. 
Otr  Ke";,'ashka. 
In  Kegashka  Harbor. 


Off'  Mini,'an, 
Min^'aii  Ilaili(jr. 
Near  ( 'ape  tiaspo. 

oir 

Near  Mount  Louis. 

7  miles  ort'. 

Hav  of  Seven  Islands. 


Tfrnp.  of  Hiirrncr. 

43  = 
57  = 
.-.4° 
53° 
48  = 
53° 
48° 
38  = 
55° 
52' 
51° 
3!)° 
41° 
43  = 
41° 
47  = 
40' 
42  = 
89° 


In  the  harliors  of  the  (iulf  f'oast.  and  even  at  a  consider- 
able distance  off  the  land,  the  Icmperature  of  the  surface  is 
greatly  atl'eeted  by  wimls.  A  warm  dry  wind  oil'  the  land 
diniini.shes  the  temperature  of  the  surface  by  evaporation. 

Tidal  currents  have  a  powerful  efleet  on  the  temperature  of 
the  sinface  over  .shoals  near  the  shore,  by  briiii.'ing  the  cold 
water  to  the  surface.  On  the  27th  Jinu',  I.S:t2,  Dr  Kelley  ob- 
served the  temperature  of  the  surfaces  water  over  a  shoal  ledge 
which  runs  out  a  consi<lerable  distance  from  Mingan  Maibor  to 
lie  only  33  degrees;  on  the  jirevious  day  the  water  in  the  Estu- 
ary of  the  ,St.  Lawrences  being  47  or  4S  di'grees. 

In  these  diilereiices  of  siiifa<'e  temperatures,  and  the  causes 
which  give  rise  to  them,  we  discover  the  reason  why  the  Mack- 
erel retire,  as  the  summer  advances,  from  the  warm  coastal 
waters  of  the  Ilniteil  States  out  to  sea,  wheiv  they  tind  a  stra- 
tum of  water  of  the  requisite  temperature  for  their  free  swim- 
ming food.  In  the  (iulf  of  St.  Lawrence  this  re(|uisite  tempe- 
rature is  best  attaini'd  where  cold  substratum  waters  nvv  mixed 
with  warmer  coastal  waters  liy  tlu'  tidal  waves,  the  food  beinif 
at  the  same  time  bidiight  inshore  ny  tli<'se  currents  as  already 
described.  Here  it  lingers,  partly  on  account  of  a  suitable 
teiu))erature  being  attained,  and  partly  because  tlie  etHu.\  and 
reflux  of  the  tides  occasion  a  constant  circular  or  elliptical 
movement  of  the  water.  Hence  while  the  oHshore  waters  (jii 
the  Coast  of  the  United  States  aloni'  Jiossess  the  reipiisite  di'- 
gree  of  coolness  in  sunuiu'r  for  the  Mackerel  food,  the  inshore 
waters  of  the  Oulf  acipiile  the  degree  of  warmth  best  suited 
to  the  habits  of  these  free  swimming  creatures,  which  continues 
until  late  in  the  fall.  The  iiuestion  of  inshore  ami  otl'sliore 
Mackerel  tishing  grounds  thus  beciimes,  in  a  great  measure,  re- 
duced to  the  ditl'eient  conditions  nf  marine  climate  which  pre- 
vail where  the  Labrador  (.'urrent  is  the  cimtidlling  a"-ent,  or 
wdiere  the  (iulf  Stream  asserts  its  powei'  and  influence  duriii" 
the  sunnaer  season. 


1.  I'lv.l'.  ViTi-ill,  piif,'!' 4,S.'i,  ropovl  nf  lliii  r.  .s.  Cniuiiii-isiMMcr  of   Ki^li  ninl 
Kislici'ios   IS7I   7l'. 

2.  Iliiil,  iwsftM. 
;i.     lliiil.l.tl). 
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Xl      liKCKNT  SCIKNTIKIC   IN(,)ril!IKS  INTO  TIIK 
SKA   KISIIKUIKS. 

Till'  cXtc'iii  mill  iliiiiiiclii-  nf  till-  siMfiititic  invc.stijjatioiiM 
wliicli  liiivi' linii  iiiilliiiii/ril  liy  ilillfii'iit  Imiiiiim'iiii  ^jovcrium^nt.s 
ill  I'l'lilliou  til  tile  .si'll-tisliciirs.  is  of  iririil  illtrli'st:  tii  tlii^   li.sllill^ 

inilii>liy  iif  Nortli  Aiuciini.  Tlir  siilijcft  Ims  iicvi'i'  lici'ii  ii 
|iiil)iiliir  iiiic  at  till-  outset, mill  until  cuiiiiimativoly  ivcout  timos, 
so  o|)]iosi'il  luivi'  tislu'i'iiH'ii  111  I'll  to  si'ii'iititic  iii(|iiiii<'s,  from  tlio 
siispiriiiii  lliiit  liny  wi'ii'  tlir  t'liiciiiiitu  is  of  icstrictivt'  ainl  liiir- 
iK'iisoiiu'  ll■J^•i^lalivl' I'liai'tiiicnts,  tliatwlicii  tlir  late  Axi'l  iSoi'i'k 
(■oiiiiiii'iici'il  liis  iiivc.slij,'atiiiiis  into  tim  caiisi's  of  tlic  liccliiu'  of 
till'  Niirwi'f^ian  H('iTiii;f-lisli('ii('s,  tlic  zi)olo;^'ist  Van  ilcr  lloovi'ii 
atti'iiiiiti'ii  to  ilissiiaili' liiiii  from  occiipyiiii;  iiiiiisi'lf  witli  tiirsc 
■<tuiliis  on  till'  ;,;i'oiiiiil  tliiil  llii'V  wmilil  In'  ]iroiliu'(i\i'  iii'illii'i-  of 
]irolit  or  lionor.  ''' 

So  also  Axi'l  \'.  Ijiutii;iMMii  wlnii  pursnini;  Ills  iii(|iiiii('s  into 
till'  Swi'ilish  lli'iriiin-tislii'i-M's  for  tlic  Swnlisli  j,'ovi'rniiii'iit,  met 
witli  similar  ili--ronrai.'i'iiii'iit  from  similar  uiifiiiiiuii'il  iiri'iinliccs. 
In  liis  ic'|iiirt  111' stall's :  "I  ni'i'ii  scat  ly  say  that  tlw  ilistriist 
anil  ii]i|iiisiiioii  with  which  tlii'  invi'stiipjations  wi'i-i'  mrt,  not 
oiilv  liy  iirarh  lin'  whole  |iii|'Mlalioii  i'iiL;Mt;ril  in  lishiiin-,  Imt 
I'M'ii  I ly  those  f'.iiii  whom  assistance  mi^jlit  reasonalily  have 
lieiii  eNjiecteil,  exi  r<'isi'il  a  ili'])rt'ssiiii;  inlliii'iu'e,  ami. will  eon- 
tinui>  to  ilo  so  ill  the  future.  thniiLrh  imt.  iii'ilia|is,  to  so  trieat  an 
extent."  '-' 

There  was  often  j;i'i'at  ivnson  in  fnriner  times  for  the  olijec- 
tiiiii  nrireil  liy  tislieriiieii  aL;aiiisl  ^^'overiiient  siipervisimi  ami 
ciintiol.  for  in  the  aliseiice  of  a  correct  knowleilj^'e  of  the  liahits 
of  lish  ami  of  marine  pliysics,  enactments  of  a  very  ]>rejiii|icial 
ainl  hurtful  chartu'ter  were  insf itiiteil,  which  wei^ilieil  heavily 
ii]inii  (he  iiiilustiN  of  tile  lisheriiieii.  without  proilnciii;;  any 
lienelicial  results.  (Jrailiially,  however,  as  the  tisliint;  pnpiila- 
tion  lieyaii  to  iitiileistaiiil  the  scope  ami  oliject  of  scieiititic 
iiii|uiiiis.  opposition  liicme.e  transferreil  into  co-opeiatiiiu,  ami 
the  term  "Teleyrnph  Heiiiiit;'"  has  for  some  time  lieeii  a  |i'ipuhir 
ackliowleilf^'emeiil  of  the  ailvaiita^^es  accriiin;!;  from  the  applica- 
tion of  Science  to  lisliiii;;-  imliistries  in  Norway. 

The  hiilcli  llerrill;,''  lishermen  have  lieeli  supplieil  withlher- 
iiioiiii'lers  for  tlieii-  Ljuiilance  as  to  the  ile[)tli  at  which  they 
shoiilil  set  their  nets  .since  |,S.")S,  ami  the  LCrailital  increase  of 
exports,  lieiiii^  exclusively  the  pioilucts  of  the  Dutch  Hi  rrinj; 
Fi.shi'iv,  artiiiil  a  striking;  illustration  of  the  ailvantaj^e  of 
scieiititic  eiiipiiry.  The  steaily  increase  of  this  imliistry  is  well 
shown  ill  the  followiiiL;'  tallies  of  export  for  ten  years.    ''■> 

UtTi  II     IIKHlUNiiS    I.XI'iilili;ii. 
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•-'.     I'ri'liiniimrv   lii'iiort  lor  1873-74  en  tin'  lliTriiiR  iiiiil  tlii' lli'iiiiij,' t'L-'li- 
I'l'ii'S  ell  ilin  wp.1t  Ciiiist  nf  .'sweih'ii.     See  lii'linrt   iif  I'.  S.    CniiwiiiH.ii.jiii'r  of 
I-'isliLTii'S  1(11  I.S7I  ".■> 
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Thi'  Scottisli  MctiMJidlo^'icul  SiH'ii'ty  liiivi^  i-ccciitly  Mii]>i>li<'il 
HsluM'iiu'n  witli  thc'iiiioincM^rs  for  iiMciTtaiiiinj,'  tlii'  tciiiiHTiitiirii 
of  till- sea  at  cliffiTciit.  ilcjitlis  most  Hiiiti'd  to  tlic  lialiits  (if  llic 
llnriiif,',  anil  tlic  rcsiilt.s  alifaily  attaiiu-cl  ;,'ivi'  [iionjisc  of  niaiiv 
iprvixt  hciu'litH  likely  to  flow  from  thi»  proper  a|)pli(:ati<m  of  thin 
most  uscf.il  instiiiiiK'iit,  as  a  incaiiH  for  (Icti'c^tiri!,'  tlif  /.nnv  in 
wliicli  till!  Mcirint,^^  air  fci'ilin;,',  icposini;,  or  inoviii;;. 

Tlii'si' ri'iiiarks  a])ply  also  to  tlii'  Coil,  ami  oiii'  of  the  first 
steps  taken  liy  the  Lofoten  tisheniien  is  to  ascertain  the  ilepth 
at  wliich  th(!  (.'oil  are  swinnnini;  hefore  they  set  their  nets  or  east 
tlieir  liuoyeil  lines.  The  inforiiialioM  lluis  i^aineil  hv  Ijshernien 
respeetinf,'  the  ilepths  at  which  tish  swim  at, ilitren  lit  seasons  of 
the  year,  and  iliiriiii;  the  spuwnin;,'  seasons,  if  they  lieioni,'  to 
any  :)ne  of  the  class  who-ic  spawn  tloats,  is  practically  most 
valiiatile,  it  is  from  this  cause  alone  tliat  the  Norwej^'ian  ami 
Dutch  tisheniien  ])ractice  iiiethoils  of  lishinj,'  with  i,'reat  success 
ill  ilid'eient  Zones  of  water,  which  are  entirely  unknown  in 
Hritish  America. 

The  Swedish  Ooverninent  an^  now  takinj,'  active  iiu'asiires 
to  examine  minutely  into  the  condition  of  their  sea  fisheries  in 
the  (ialtic.  Already  the  results  are  strikiii;;  and  su;,'jfestivi' 
and  anioni^  the  most  interestinj;  may  lie  luiticed  the  discovery 
of  three  zones  in  the  H.iltic  of  didcreiit  temperatures,  namely: 
a  warm  up]ier  zone,  a  culd  inteiiuediate  zone  and  a  warm  iiii- 
di'ilyiii;;  zone.  These  zones  assimilate  in  their  ;,'eiieral  features 
as  reiriirds  temjieiatiire  and  salinity  to  the  zones  which  have 
lieeti  descriht'd  as  existiiii,'  in  the  tiiilf  of  St.  Lawrence.  (Sei' 
Diai^ram). 

The  principles  ui>im  which  the  useful  ap|)licatiim  of  the 
thermometer  in  tishiiii,' operations  are  liased,  are  of  a  complex 
ehiiriu'ter  and  appear  to  lie  inseparalily  associated  with  temper- 
ature strata  in  the  ocean,  which  vary  in  vertical  depth  ami  in 
thickness  durin;^  each  season,  and  each  month  of  the  year. 
These  have  at  ail  times  a  particular  relation  to  the  haliits  of  in- 

nuiiieralil •;;anic  forms  which  constitute,  directly  or  indireetlv 

the  food  of  H>li. 

Since  the  piililication  of  the  results  olitained  liy  Dr.  Carp 'ii- 
ler,  Dr.J.tiwyn  .lell'reys.and  Sir  VVVville  Tlioiiison,  in  the  dredj,'- 
iny  cruises  of  H.  M.  S.  S.  "  Porcu]iiiie,"  and  '  Iii;,ditnin,<;;"  sine'' 
the  renowned  "  (,'liallen^'er  "  exiiedition  ;  the  various  Norvve^'iaii 
and  Swedish  Explorations;  and  the  United  States  (,'oiiimission 
of  Enipiiry  into  the  Deep  Sea  Kisheries,  the  amaziii;,' vastness  of 
the  Held  which  has  lieeii  opened  to  view  lias  liecome  dimlv  aji- 
parent. 

Scoresliy's  excellent  ohservations  were  made  at  a  time  when 
they  Were  neither  appreciated  or  understood  in  their  lieariiiLfs, 
ami  few  |irivale  imlividuals  havei;iven  much  practical  attention 
to  the  lare:e  field  of  eiii|uiry  which  is  coniprehended  iiiider  the 
term 'Ocean  I'liysics.'  In  his  exhaustive  work  on  "The  (Jiilf 
Stream,"  Dr.  Petermanii  eiinmeiales  the  names  of  nearly  all 
observers  who  have  treated  of  the  temperature  of  the  sea"  and 
the  causes  wliii'li  affect  and  i,'overn  tic  distrilmtion  of  that  teui- 
porature.  Amoni,'  private  oliservers,  to  whom  science  is  imleliled 
in  this  liranch  of  empiiry,  l)r.  Peterniiimi  sinirles  out  Ijord 
DuH'erin,  the  present  (iovernor-tjeni'ial  of  the  Dominion  of 
(Janada,  statinj,'  that  'the  oliservations  of  Lord  Dutreiin.  in 
themselves,  otler  so  numerous  data  that  they  permit  the  con- 
struction of  isothi'fmal  curves  for  the  northern  sea  from  .">()'  to 
HO"  latitude  or  from  the  coasts  of  the  (iernian  Sea  to  Spitzlier- 
f,'en,  Iceland,  Jan  Mayeii  and  Hear  Island."  These  pa]ieis  on 
the  (iiilf  Stream  have  lieeii  translated  fi-om  the  (Jermaii  for  the 
ITiiited  States  Coast  Survey  and  the  piira'4ra[ilis  lelatiiii;  to  Lord 
Diitreiin's  oliservations  are  in  jiart  as  follows: — 

"  Altlioiii,di  only  a  pleasure  trip,  yet  of  eminent  value  to  the 
knowleilire  of  theent  ire  Northern  Sea, from  the  |iiiralleliif  theCier- 
man  (loast  to  the  latitude  of  SO"  N.  is  Lord  Diirt'erin's  cruise  to 
Iceland  and  Sjiiizlieri^eii  in  a  sailing  yacht  of  S.')  tons  in  l,S.-)(i..')7, 
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Tile  ]niiiri|iiil  iliiti'M  ul'  this  riiiisc  iiri' :  Sailing  I'lnm  Stoin- 
owav  in  till'  lli'luiili's,  Jiiiii'  i:);  Ui'ickiiivil<,  •litiii'2();  tin*  inti't))- 
Wfstrin  I'lipcnf  Ici'lninl,  .Inly  !l  ;  ■Inn  Miiyi'ii,  .liilv  l.'l;  llaiii- 
imr  list,  .Inly  id:  Itfiii  Miiml.  .Inly  .'H  ;  Spilzlirimii  i  Kiit,'liNli 
Itiiy),  August  (1 ,  Di'iiiitlii'iiii,  Aiif;iiKt'2(illi:  Hitkcii,  Au^UNi:)Ut; 
t 'ii|iir\lmnfli,  Sr|it.  lOtli;  ( 'liiiMliaiiHaiKi,  Si'pl.  I!)tli;  aiiivfil  in 
Kiiyliinil.  Sept.  2")tli  Diiiiti),'  tlu'sc  tiiicf  ami  a  half  hiuiiIIim 
l.'iiij  |)iiHi'iiii  kr|it  an  I'Nci'lli'nl  jmnnal  uf  nlMi'i-vatiiiiH  nt'  tin- 
lrMi|ii'iat.iii'>'  uf  till'  Mi'a  iiiiil  uf  till'  air,  ami  of  tln'  \vr;ithri'.  fiU' 
rarli  iwii  hiiiiis  ilay  ami  iiii^ht  twi'lvc  tiiiii'H  finiii  iiiinn  toiiuiiii. 
'I'hi'ii  ;:iral  valiii'  lii-'  |prinri|iJilly  in  llir  ilii'i'dimi  of  thr  ciiiisi-, 
fioiii  SriitiamI  ai'iiiiml  Inlaml,  to  .Inn  Mayrii,  ami  lliruci'  to 
llaiiinii'rfi"<t,.  Tn  this  ilay  tlii'ii-  is  no  iithi'f  cruise,  ami  no 
iilhi'i'  ciiinn'cti'il  M''iii'si>f  iilisi'i'vatiiiiis  ('xis(ini{i)n  that  liin'.  The 
Inw.st  ti'ni|M'iatMii'  uf  till'  si'a  ilurin;;  tliis  tii|)  was  nlisci'vril  7(1 
lailis  wi'sl  i)f  Miar  Isliniil  •'ll)"<  ;  tin'  lii!,'hi'st  i  Ninth  of  tin'  Arc- 
tic ( 'ircli')  lictwi'i'ii  til  '  Istli  ami  IDlh  nf  .Inly,  in  701  N.  latitmlc 
.mil  I')'  lonitilnili'  Kist  of  (ii-cnwldi,  ahout  Miiauticul  miles  iiiY 
the  SiMn:lin:ivian  coast,  i.">4'"i,  Kmtlier  Soiithwaiil,  in  tlic  (!er- 
iiian  Sea,  finin  liei'ircn  to  ('oiieiihai,'eM,  ainl  from  there  to  Kli;;- 
laml.  Iietweeii  the  .'h'll  aiiil  the  2')lh  of  Se|iti'inlii'r,  letn|ii'ratnri's 
of  flolii  .'il.li  to  ('pH,4  ilei,'rees  ai'i'  lioteil  ;  ;;em'ially,  however,  tll"y 
Were  follM'l  to  I 'e  IjilWiell  .')  !■.  !■  uiiil  Mt.'M  ile^^rees." 

■  The  olKervMtiolls    of    L  inl    |)llli'erill.    ill  themselves,  oder  HO 

nniiieidus  (lata  that  they  |ieriiiil  the  construction  of  isothermal 
curves  for  the  Northern  S.'i,  from  "lO  to  .S!t  ile;rrees  latilU'le,  or 
from  the  ('oast  of  the  (ierman  .Sea  n|i  to  .Spit/licrj^cn,  IcelamI, 
.liiii  MiiMii.  iiml  Hear  Islaiiil.  .Viiioii;,^  other  fact.s  they  ilemon- 
strate  that  an  ami  of  the  (inlf  .Stream  exteinls  almi^'  the  entire 
West  an. I  N.irth  t'oii-il  of  IcelamI.  ami  lli.'it  the  cohl  Polar 
Stream  penetrates  at  Hear  Nlaml  far  to  the  Westwaril. ' 

The  praelicnl  li-ariiiLf  of  new  ami  nnexpecteil  relations 
wliieh  ha\e  III.  n  in  part  estalilisheil  lietweeii  the  lit'.' of  the 
1,'reat  ileep.  ami  the  every  varying;  ilepths  at  which  that  life  is 
siistaiiie'l.  is  illnstrateil  in  the  i^rowiu:,' conviclion  that  a  correct 

knuwleill,'!'  of    the  t;1e,'lt    Sill    Fisheries  e.'in  only     he   olitailleil     liV 

means  of  their  stmly  from  a  sciciitilie  point  of   vi.w.  ami  liaseil 
npotl  a  knowleilife  of   the  physics  of   the  sea. 

Til'  Lireat  ililfei'.'nces  which  exist  lietw.'en  the  marine  cli- 
mates of  the  iiorthein  po.tioii  of  the  JMnopean  ami  American 
Continents  have  liei'n  pninli'.l  out.  with  the  lesiiltiiiir  vari.'itions 
in  the  hahits  of  tish.  S'e  Part  I.)  lleiice  it  arises  that  the 
ileilnctioiis  appliealile  in  Kiiioiie.aie  not  availalile  in  manyca.scs 
on  American  coasts  where  the  Arctic  ciin.'tit  rei^^'iis  sii])renie, 
ami  where  the  ;,'ri'at  li-iheiies,  which  hive  yielil.'il  their  tl'ea- 
siiie  fur  three  liiimlieil  years,  still  i.'main  in  the  a;;;cre^atc 
uiiimiiaire.l,  althoiiLth  hy  shim.'  alleili,'ii|  to  show  iinmistakalile 
siens  of    local    ileclease. 

The  (piantity  of  liiimin  fooil  animally  siipplieil  without  any 
artilicial  aiil.  Iiy  a  sniill  arei  of  tic  s,.;i.  is  enormously  i,'reat 
wiiiMi  cii.iipu'i'l  willi  .'in  e  [Uil  are;i  uf  the  licliest  laiul,  altlioii;^h 
cultlv.it.'  I  an  I  enrii'lr'l  liy  all  t!ie  resources  of  eajiital  ami  skill. 

Year  aft T  yeir  ti-ih  •rin  'ii  resort  to  the  same  suhmarine 
li.ink.  ail  I  if  lli  '  w-illi  t  is  f.ivoiir.ilile,  proeiire  nearly  the  same 
weight  of  fool.  For  the  last  fifty  years  the  waters  surroumlin;,' 
New  fouinllanil  have  yieM.'il  to  the  I'ritish,  French  ainl  Ameri- 
can tisliei'meii  ail  aM'iai;.'  of  one  hiinilreil  thousanil  tons  uf  ilrieil 
coillish,aml  lietweeii  (101)0  ami  7000  tuns  of  oil.  or  ei|iial  toaliout 
2.')1),0()0  tolls  of  fresh  tish.     The  British  ( 'ummissiom-rs  appointt.'il 


1     I'lipiTH  mi  llie  K  Mteni  an. I    .Nnillioni  K.vteMBiniiH  nf  the  Gulf  Streiiiu- 
Ki'iiin  llitkOi'iiiiiiii  uf  Dr.  .\.  IVtenuiiiin,  Dr.  W.  V.iii  Krc'ilm,  ninl  Dr.  A.  .\fiiliiy. 
'tiiiiisliil.'il  in  tlio  I'nit."!  .^luti'.'.  Il.vilr  Ki'>i|''iic  "llli'i'.  in  I'lmrmi  .if  ('ii|iliini   li. 
M    Wyn.uii.  f,  .■<.  N. 
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lo  iii(|iiii'i'  iiilii  till'  si'ii-liHlinrii's  of  till'  I'liitrii  Kiii^riliiiii  in  l.sil.'l. 
ilri<w  ('N|M'('iiil  iittrritiDii  to  tliis  siilijcct  in  tlii'ir  cxliiuis'livc  lti>- 
|ii)rt.  Till'  fiillowin;;  cxti'/ii'l  frmn  tlii*'  Hi'purt  in  wcn'tliy  nf  at- 
ti-iitivi'  ciinsiili'i'iitiiiii,  iih  Imviiij;  i'H|ii'cial  ii|i|ilii'iifiiiii  tn  inaiiv 
WrII  kiiiiwii  lisliiii;,' ;,'roiiliilH  (111  Itritisli  Aliii'iiriiii  niasli,  which 
lire  still  iiiii'ivalli'il  in  llnir  ('nnlinni'il  |ii'(iiliii'tiv('n<"<'<,  altlniiigh 
thiTf  M  liiiii^i'i'  of  ),'i'a<liiiil  ili'i'liiii'. 

"The  piiiiliu'i'  cif  the  Mia  iii'uniicl  tin'  I'liastN  licnrs  n  fai  hi^;h('l• 
|ii'ii[iiii'tiiin  til  that  nl'  tin'  lainl  tliiin  is  ^rni'ially  iniiitfinril.  'I'lu' 
niiist  fri'iiiii'iiti'ij  lisliin;^  ;,'riiiinili  iiii'  iiiiirh  niiiii'  jiinlilir  nl'  I'liml 
than  tlir  lanii'  cxti'iit  of  thr  lirlirnl  liuiil.  Dure  in  tin'  yrar  an 
acii'  iif  i;uiiil  laml,  cairfiilly  tillril,  |iii)iliiri's  ii  ton  nl'  nun,  or 
two  or  thiTc  cwt.  of  meat  or  I'ln'rHc.  Thr  siiim'  hitii,  at  thr 
liottom  111'  tilt'  si'a.  on  thi'  licst  lishinf^-;;rimMilH,  yii'lils  a  ;,'ri'nti'i' 
wi'i^rht  i)f  foml  to  thr  pcrsi'Vi'i-inK  tishiTinaii  I'Vi'ry  wi'ck  in  tlif 
yrar.  Kivr  vi'sscls,  liclonyiuK  '■"  ••''"  ^n.Mv  owniT,  in  a  sin^fli' 
iiij,'hl"!*  fiHhini,',  liion;,'lil  in  17  tuns  \v('if,'lit  of  lish — an  ainoiint 
of  wholrsoiiH'  fooil  ciiniil  in  wciLfht  to  that  of  "lO  ciittlc  or  .MOt) 
hIii'I'|i.  The  ^rronnil  which  these  vessels  covi'icil  ilnrini,'  the 
nijU'ht's  Hsliin;,'  conlil  not  have  exceeiltil  an  area  of  ."lO ncres." 

■  When  we  consiilel-  the  amount  of  caie  that  has  heeli  he- 
stoweil  on  the  iniprovenieiit  of  a;;riciiltiiie,  the  niitional  societies 
which  are  i •slalili-.lieil  for  pronioliiiL,' it,  ami  the  seieiitilic  knowl- 
eilj;i'  ami  eiinineei  ilij;  skill  which  have  lieeii  enlisted  in  its  aiil, 
it  seems  stmnj^e  that  the  sca-lisheiies  have  hitherto  attracteil 
so  little  of  the  piililic  attention.  There  are  few  means  of  en- 
terprise that  ])ie.seiit  lietter  chances  of  |)rolit  than  onr  sea- 
lisheries,  ami  no  ohject  of  ;,'veater  utility  coiilil  he  nanicil  than 
the  ilevelopMieiit  of  enterprise,  skill,  aiiil  mechanical  ingenuity 
which  mifi'iit  lie  eliciteil  hy  the  jieriiMlical  exhiliitioiis  ainl  jiiili- 
lications  of  an  inlhieiitial  society  speciiiliv  ilcvotcil  to  the  lirit- 
ish  fisheries,"    " 

licopolil  Von  ISiich,  writini,'  in  IMIO,  states  that  "while  the 
fisheries  of  almost  every  other  ])art  of  Norway  have  j,'riiilnallv 
lieiiii:  ilcclininj{,  that  of  Lotliiilen  has  nmintaineil  its  fameahove 

a  thonsaiiil   years,  without  a  simple   inslam f  faihire."      <2' 

From  the  most  recent  ictnrns,  cDntiniiini,'  iij)  to  I.H?.'!.  the  state- 
nieiit  maile  hy  A'on  Hiieli  117  yeai-s  iiyo, a])pears  toholil  i;oiiil  at  the 
jireseiit  time,  for  the  Coil  are  fmiinl  at  the  IioH'oilen  as  alminl- 
nnt  as  ever,  althonj;h  it  must  he  statcil  that  the  means  ami  ap- 
])li:uiees  t^i  take  the  lisli  are  far  more  I'H'ectual  than  they  wero 
when  the  i;reiit  traveller  ami  i,'eoloi,'ist  wrote  an  account  of  his 
JoiirTiey  tliroii;;li  Norway  ami  Lajilanil.  .Mr.  Frank  liiicklami 
coiisiilers  that  the  North  Sea  Fisheries  shows  some  markeil 
si;;ns  of  iliniiiintion,  ami  the  reality  may  come  sinlileiily  ainl 
nne\)iecteilly  n))on  the  Uritish  piililic.  The  ilecliiie  in  the 
I'niteil  States  has  alieady  lieen  nferreil  to  in  Part  I.,  iiinl 
there  can  he  little  iloiiht  that  similar  results  may  lieexpecteil  on 
.some  parts  of   iii-itish  .American  ( 'oasts. 


(1)  "  Iit'|iiiit  of  till- C.miinisNieLiiT»ii|i|iniiit«.i|  {,i  iiiiiuire  into  llii'  Si'n-llr<li- 
uvius  of  till'  Initi'il  Kiii^'iluni." 

Vi)  "Travi'l.i  Tlirounh  .Ncjrwiiy  uml  l.iiiilanil."     lly  Ia'.i|kiU1  V..ii  lliicli.     ISit- 
lin,  1811). 


XII— SYNOPSIS     OF    THE    KXTKNT     ANT)    CHAR- 

WVVM   OK     IIIK    JUMTISII    NOKTII    AMKKICAN 

risllKUIKS  (OMl'AKKI)  WITH  TIIOSI'; 

OF   OTIIKH    COUNTKIKS. 

Europenn      Sru      Fii/ifrien. 

No.    I. 


lilK    IIIIITIHII     Kl'KOI'BAN    HKA     riHIIKHIKM. 

The  yii'ld  mid  value  of  the  Hritish  Fixlierieg  in  Kiiropt'iin 
Sens,  fakt'  the  first  pliit'c  ainoiif^  tlic  product!'  won  fri)iii  the  Sen 
liy  tinhiii);  iiatinnH. 

The  (jiit'dlimi  whether  tlie  Fijiheries  in  Uritinii  Sean  are  do. 
I'iining  in  one  ut'  ){rvat  coinniurcial  iinpurtunco,  and  ro!>pec'ting 
wliich  uuieh  diversity  of  opinion  np|>ear»  to  exist.  During  the 
past  two  years,  two  di.Hlin^iiislied  authorities  have  aflirmed  that 
with  regard  to  xoine  valuable  .-'peeies  ot  fish  tiie  decline  in  de- 
cided and  even  alarniin^.  In  an  addreaa  delivered  at  the  Miolo- 
gical  Section  of  the  British  Association  at  (jlasgow  in  ISTti,  Pro- 
fessor Alfred  Xcwton  expreised  decided  opinions  in  .support  of  the 
view  that  tiie  Urilish  Fisheries  were  dcclinin)},  and  he  advanced 
the  residts  of  the  "  Minutes  of  Evidence"  taken  before  the  Sea 
Fisheries  Commissioners  of   IHfi.'J-Ot),  in  support  of  his  views. 

In  a  coinniunication  addres.sed  to  "  Nature."  (Nov.  !(!,  I87(i) 
Mr.  Newton  says  : 

"  Any  one  who  has  ever  tried  to  learn  the  facts  attundinif  the 
process  of  extinction  of  animals,  will  soon  find  that  premonitory 
symptoms  ol  approaching  extirpation  may  be  for  a  long  time 
liardly  recognizable  at  places  where  the  particular  sjMJcies  con- 
cerned is  mo-st  abundant  It  is  tiist  cut  short  on  its  borders,  and 
scarcity  begins  and  is  most  r<'a(liiy  perceived  at  its  outUing 
localities.  Ileiu'e  it  is  exactly  in  accordance  with  what  alwuvb, 
or  almost  always  happens,  that  the  smaller  and  least  important 
tisheries  sliould  first  show  signs  of  decline,  if  such  decline  is 
going  on  as  the  above  figures  seem  to  prove.  It  may  be  years 
before  the  great  trawlii'g  grounds  on  various  parts  of  the  coast, 
or  the  Dogger  and  Silver  Fit  show  unmistakable  signs  of  exhaus- 
tion, but  where  is  the  take  of  fish  inshore  increasing  or  even 
stationary  !  ''  ' 

.Mr.  Frank  Huckland  embodies  in  his  recent  report  on  the 
'■  Fisheries  of  Norfolk,"  "'  many  important  proofs  of  the  de- 
crease of  some  species  of  fish,  especially  those  which  are  taken 
by  net  trawling,  such  as  soles,  turhots,  brills  and  plaice.  This 
decrease  has  taken  place  within  the  last  few  years,  and  does  not 
militate  against  the  conclusion  arrived  at  by  the  Sea  Fisheries 
(/'ommission  in  lHti3-(),  that  l/ieii  no  material  decrease  in  general 
was  to  be  (lisccrne<l.  A  great  increase  has  taken  place  during 
the  past  ten  \ears  in  net  trawling  vessels,  and  the  effect  is  now 
notably  visible  in  the  size  of  the  fish  taken.  'J'hc  Dutch  vessels 
are  stated  to  do  great  injury  on  account  of  their  net  trawling 
operations  near  to  the  shores.'^*  The  Germans  protect  their  coast, 
and    will   not  allow   any   trawling  vessels   to  fish  inside  of  nine 


1.  I'lv.f.  Alfii"!  .\«wtiin,of  Uiiiiliri(lKi),  IOii(,'huiil  -  liultiT  nn  Sea  Fi.slieriu.i, 
|iu,,1i»1k'cI  ill  ■■  .Niiliiii',"  .N'lv.  Hi,  INTii. 

2.  Ki'|inrl  "H  till'  Fisln'rii'S  of  .Vorrilk,  i'S|HM'inll.v  Cnili.t,  Lnlislers,  lIiT- 
ritinsaml  iIh'  HniinU.  I>y  Krank  llai'kliuul.  Insiicctnr  of  .Salmon  Kislmries. — 
Itlai-  H'.ok,  IH7.-> 
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futhnmi  <>r  wiitir.  They  luivi-  it  Kuiiboiii  cDiiittiiiilly  wiitdiiiiK 
the  Niiiiick*  In  Nt'i'  tliit  in  utiii'lly  cnirii'd  nut  "  '  llicrp  in  no  iirt 
li'uwiiiig  uAii'U'd  on  III  Doininioii  or  NcwIiiiiikIIiiikI   watiTH. 

'I'lio  miimntc  of  JiimPM  Ciilrd,  V,*(\.,  oiih  of  Her  Mnjcaty'H  (join- 
iiiinHiniiciM  a|i|ininli'il  In  i<iii|iiiri'  into  tlii-  Sea  Kinln'iioH  nf  llii- 
lliiili-il  Kiii^iloin  in  INII.'I,  is  hn  fnlloHK:  — 

KNtiiiinti'd  wi'if^lil  and  valiir  nf  sea  lixii  aiiiiiially  laUKlir  in 
llic  ltiilinli  Si-nit : — 

l;,'(),()ll(t  Inns  nf  Wliili.  Fish  I  'I  c»    £'20  |1IT  fon Ca.'IOO.ddO 

UMUHW  •'  llcrriiiK"  "    C'l'i  "  ;l.7.')(».()0() 

','().0(){)  ••  Ma.kn.l   „    Cl'i  •'  .'lOO.OOO 

^'(1, ()()(»  ••  SpralH  '"    t7  10»  "  l.'iO.IMM) 

;f.<'()0  ••  I'il.liaids  ..,    tlli  IOh.  "  f)(>,()(t() 

l;,',n(l(l  ■'  OvNlni.   „    *;:.'(»  Ids.  "  MO.OOO 

;.'().0(»()  •'  oth.tr  Slull  Ki-li  "/  ITi  ••  lOO.OOO 

Tnlal e7.(U)0,0()l) 

Kslim.ili'd  vidiic  nf   Kivor  ['"isji,    coiisistiiin  ol    S.dnmn,     Tioiit, 
Kids.  clc.  : — 

KiiKl^iiiil C  ;l(),(l(10 

Ireland .'MO.OOd 

Siollanil liOO.OOO 

.f5(iiii,()o(i 
No.  II 

Niiii\vi:i;i.\N  l'|s|inill>, 
'I'lic  Nniwcfjian  Kisiu'iicN  an-  pniKni'd  willi  tfrcit  skill  and 
with  special  ii'i^aid  to  tiu'ir  proservalinii.  ( inviTniiictil  inspcitors 
arc  always  nn  tlu!  ({icatHsliiiiij;  j(iniinds  tn  sec  tliat  icf^nlntioiis 
iiro  rcspt'cti'd.  Nets  iiru  sunk  at  ilitl'rri'ul  depths  to  liiid  tin-  zone 
at  which  the  (ish  arc  lyini{.  I'he  theniminetcr  is  also  usod,  and 
advaiiiatfe  taken,  under  the  supervision  of  (invt'ininorit,  of  oveiv 
arliliei!  dcsi'^ned  to  promote  ihe  t'llieiency  nf  he  apparatus  used 
tn  laki!  fish,  and  iIki  lU'rilianenvy  of  tlie  fisl;"riis.  In  no  lounliv 
have  Intij?  ({Uiliuued  scienlilic  oliservatioiis  I,  en  |iursued  to  siicli 
an  extent  as  in  Nnrwej^ian  waters,  and  the  [iresenl  success  nf 
Norwegians  iu  iiiaintaining  thoir  high  pl)^ililUl  as  a  lishiui,' 
and  niarilime  people,  is  largely  due  In  the  I'are  ami  iuteresi 
taken  hy  (invernmeut  in  whatever  |)ertaiiis  to  the  industry  of  the 
tisherinan 

Ulalislir.i  nf  thi'    Monrciiiiiii    Cod   Finliirij. 
NI'MllKli    n|-   i(i|>    lAKf.N.''' 


liOlIni 


til 


llnnisdid.       !  Total  Catch 


IHlil 
lS(i!v' 
1S().'{ 
1H()4 

IHliti 
18(i7      i 
18l)H 
l.H(i!» 

1870  I 

1871  j 
187Ji      ! 
187:{      ! 
1874 
I87r)l--1 ! 


'2' 1,001 1,000 
ll..")00.000 

l7,r)00,()()o 

10,000,000 
llt,OI)(),000 

ai,ooo,oo() 

Ki.Oi  10,000 


i!0,700,000 
L'.S,()00,0(IO 
l!t,OOO,000 
18.000,000 
18,000,000 
10,000,001) 

a;i,ooo,ooo 

•1.     I'uH"  !»• 
1.     '  WlUtii  l'"isli'  iiicluili 

Pliiicu  Hrill.  Iliilihut,  llak". 
I.  l{c|Hirls  lit  II.  M.  ( 
•1.     The  1  ital  riilcli  fur 

iuclailu  lilt'  ciilrli  .if  UtiiiiN 


').000,000 
M.OOO.OOO 

;i,ooo,ooo 

11,.")00.000 
0,(100.000 

l"i.ooo,(ioo 

11,000,000 

lii,ir)r,,()oo 
9,t7(;.ooo 

11,500.000 
l-"),000,000 

l(),'-.'r)0,o()o 
i(i,r)(io,ooo 

17,.-)00,0()0 
li),7-)0,000 


:i,.")()0,000 

(;,()oo,ooo 

4,000,000 
."),500,(i(lO 


'-!8,')on,ooo 

!.'■), 5(10,000 

ivn,50(  1,000 

!^7,('0l>,00(l 


O.'jOO.OOO 

:i, 000,000 

4,000,000 

:!7,5llO,OIIO 

;i!i.ooo,ooo 
;j4,()oo,ooi) 

5,000,000 
^!,700,000 

;f5,17(),0l)0 

:u,5oo,ooo 
;i(i,700,()oo 

.S4,','5O,000 
•'i4  500  000 

! 

;i,-{,5oo,(ioo 

42,750,000 

i 

Cull,  llaililiiiik,  lliilie.  l.iiiK.  l'<>lliM'k,Siili<s,  Tiirliiii 

Whiiinij. 

msiil  at  I'lu'i.itiaaiii     fruiii   li^iiCi  t,i  ISTll. 

IH7(I.  anil  frmii   I8T'2  In  l«7.'>  iiicliislvi-.  ilmis  n  I 

111!. 


00 
I.IVER    AND    HOES. 

Yit'ld  in   Liver. 

Yield  in 

Woes. 

ISC!) 

19,0110  ha.Hs 

17,000  1) 

aneU 

1870 

.{(),((0() 

20.000 

1871 

'.'2,000       " 

ir.ooo 

!872 

24,000 

22,000 

1873 

50,(100       " 

18.000 

187  « 

40.000 

15,000 

1875 

52,000 

28,000 

(■<1MI'.MIIS<1.\    lll-rrWKK.V    NoHWK.fIMN    AMI    N  KWKi  )l  Mll.AN'll    H\- 

I'Mirrs  DruiSfi  AvKKA<iK  (Iimid  Ykaks. 

The  j'l  urs  1855,  18"i()  aiiil  1857  wen'  unusually  pioducti  » 
ill  Norway. 

The  Muwfoundhind  E.\port8,  as  compared  with  the  Norwe" 
gian  Kxporls  iliiriii)^  tiie  name  years,  tslandn  thus  :— 

.NOIIWAV. 


NK«K(ilM)l.AM>. 

1855 1,107  ..388 

18r'«5 1.2(58,3.14 

)'-:U 1,. '502, .122 


i|ti!iitalii. 

....890,94.1 

944,836 

:)69,127 


Differenc-  l>etwce'i  thr  Ncwriiiiridhitid  an<l  .Vorwegi.in  E.v- 
ports  ill  favor  of  Newfoundhuiil  :  — 

(jllililal-. 

1855 210,445 

IH5() .323,498 

1«57 423,195 

The  NoRWHilAN  catch  of  1873  exceeded  the  average  of  the 
previous  ten  years,  accori'-,  g  to  llie  lleport  of  II.  M.  Consul  tor 
that  year. 

The  results  of  the  total  catch  were  thus  estimated  in  OiTici.il 
Retui  ns  : — 

(UA  FishericN (i09,249  £  stg. 

Cod  Hoes 80,504     " 

I.iver  (il 105,804     " 

Total  value  ol  Cod-fi'heries 855,617   £  stg. 

Compareii  with  >\\i-  N'kwfoL'NIH.aM)  Exports  of  1873,  the 
relative  valucH  staiiil  thus  :  — 

::,,ri,,,n,,l/,i,ul    V„hn,i;,,i,  ,,//!„■  Kr,,nrls  ,,/lh,    I'rn.hir's  <„'lhr 
('ml  iilniir   tliiri III/  Is7.!  : 

liried  Codfish «4,929.130 

Core  ••  2,284 

Cod  Oil 553,500 

KchnedCd 04, 2(H) 

(Jod  Hoes 2,572 


T-^tal 85,5.11,752 

Norwegian   valuation   (A  thi;   Product    of  tlie 

Cod  Fiaheries  alone,  in  1873 84, 100,854 


Ditfere.ice g  1,384, 898 


Excels  of  value  of  Newfoundland  E'xp'>rlK  of 
(  .ifish  and  Codfish  Trodiicts  over  the 
value  of  Nor«egi:.n  (Mtch  in  1873 $1,384,898 
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A  considerable  proportion  of  the  total  amount  offish  cxportr^d 
frnm  Norway  under  the?  Enifiisli  name  '  Codfish,'  ronsists  of  Toi- 
lork,  Haddock  and  I.infj. 

ConsUi-fJeneral  (Jroue  states  in  •  is  report  on  the  Nonvoniiin 
l-'ishcries  for  18T3,  that  the  ten  tlr.nsiind  ton«  of  tillO.lOO  quin- 
tals baitcri'd  to  the  Russians  on  the  northern  coasts  of  Norway, 
laru'oly  consists  of  llalihut  and  I'ullock,  or  Coal  Fish.  When 
these  species  of  fisli  arc  deductfd,  the  difference  liclwcen  the  an- 
nual catch  in  Newfoundland  hy  British  fishermen  of  (lit-  ''odfish 
proper,  stands  out  in  its  true  lijflit.  Hut  this  ditliTcnce,  great  as 
it  u,  fiiils  to  ((Uivev  a  correct  appieciation  of  the  iiuineuse  annual 
catch  in  Newfoundland  waters.  'I'o  the  Newfoundland  exports 
ot  Cod  and  its  (iroducti,  such  as  cod  oil  and  roes,  tongue  and 
sounds,  there  must  be  added  the  French  catch  and  the  .•Vinerican 
cutcli,  whi'.h  loL^ether  may  be  assumed  ecju.d  to  the  Newfound- 
land total  catch,  duriiif?  an  average  of  years 

TABI.H  !<lliill(  liij  till    Infill   rill  ilf    ill    iliillili-K    III    till     Fi  mIiii'iih  II  f 

Suririiii  ill  /S!"-,'.  iiirhnli  III/  Sinl.  ilr..  Finlnri/  • 

Cod  Fisheries i^i.UHT .0^2 

( '(.d  U..es .•!ii2  :(+<; 

Liver  (Jil M)7.+i;.'. 

Herring  Fishi-ries l.-.'4S,+(Hi 

Maekeri'l  ilii           :20|,(i7f; 

Salmon     do           +1,127 

Lobster    .lo          l+N.Oilli 

T..tal !?.'),.SOtl.l.-)L' 

|{e-ult  of  .'''laik,  Walrus  and  .Seal  tisjiing,  enMiKiii'd  44.'U)(!7 

'lota,     alue  ''•' $i),i'}i).<il\) 

Total  value  of  the  Newfoundland  exports  of  fish  and 

fish  products  in  187.5,  including  Seal  Fishing  §8, l."J8,9(i5 

Excess  of  value  ot    Newfoundland  exports  over  value 

of  Norwegian  cat<h  in    187.'} $l,88H,74f) 

•niK  NiiKWKiit.w  si'itiMi  iii:iiitiNi;  ii,siii;itY. 
The  cause  of  the  decline  of  the  Spring  Herring  Fislierv  on 
the  coasts  of  Norway  is  still  partly  shrouded  iii  mysterv.  Pro- 
fessor Sars  holds  out  expectations  that  the  Herring  have  not 
lealU'  hit  their  ;;(■(  iistomed  haunts  at  paiticidar  seasons,  but  are 
to  be  found  a  little  l..'rlher  out  to  sea,  and  in  deeper  water.  He 
this  as  it  may,  the  decline  is  very  great,  as  shown  in  the  following 
t.ihles,  and  lirings  with  if  a  great  and  wiilespiead  suffering  auuiug 
the  fishing  population. 

,1  i-i  riiiji   Hijiinl  iif  Siii'ii'iijiii  I    Sjii'i  III/  III  I  I  I  III/  iliii'i  III/  [H  riiiils 
ni  :,ii    i/iiir-i.  Ii'iiii    l^l'i  III  /.v;.'/. 

181ti  to  I8^»t; 19'-',!K)o  barrels. 

18^(i  to  1H;1(J L31,fiL> 

18:JI:  to  18  Jt) .008,844 

184()  to  18,-)f) Mh,r,u;i 

IS.Jfi  to  18(iti (i09,^7l 

18(;()  to  18(19 .jll,78'v' 

From  1806  to  1809  the  mean  is  lor  four  years  oidy,  after 
1809  the  Spring  Herring  Fishery  began  to  decline,  as  shown  in 
the  subjoineil   table. 

Sjii-i  III/    IliiiiiiiJ    Fi.ilniil    silii-i      ISi'll    -t'tllili. 

1871) 10(1,110(1  barrels 

1N71 8.'},tHMI 

1H7!> 

1873 (i.'i.DIMi       " 

1H74 ^75,il(iit 

1875 Failure. 

1.     Kpmi  the  Ri*|Kirt  nf  II.  M.  ConKiil  lit  (.'jiristinnn  for  IST.'i, 


r.2 

Noinvr.ci.w  l.diisTKit  Tkahk. 

TMiLE  nlidiriiHi  llir.  iiiiiiiliir  I,/  Liibslcrx  I'.Kjxirlrd  fr<»it  N^itr- 
irii/i  ffotii   IKIi'')  lit  IS7-'i.  iiirlanlrf  : 

Nrniilierof  Ijotmtcrs  Ktixirli^il. 

1805 1,!)56,()0()       • 

186fi l,86(M"»i» 

1867 l,r>8^,0(>(l 

18fi8 1..57J.>,(i()() 

IfJfiO 1,!'S8.(M)() 

1870 M.'07,00() 

1871 l,045,(l()() 

1872 l.()l«,0()0 

1873 (>l2,a85 

1874 

1875 40(),(l(i(»  t'  1 


('mil  I'll  i-iil'ii;     Tiililr   xliiir'i  ml   tlir    i'litrli    nint     Viilnr    iij     III)' 

Miirkiri'l  Fixlirri/ iif  Xiiririii/  mid   llii'    lliiiiil iiimi 

III    ('iiiiinlii. 


NiiltW 

AV. 

VillllC. 

IAN  A  DA. 

Yi,.I,l-(;wt. 

Yicl.l  -HMs. 

Valiif. 

1M»IS 

47,000 

!if  !)-2,744 

|,S(i!l 

li  1,000 

107,0:12 

.-..■{,011 

8  .■i:fo,iio 

1S7() 

(14,700 

i:U,:W4 

!)2,2i:i 

l,Oi)7,2:»4 

IM71 

7\,SW 

l!>4,l.52 

L>40.42(i 

•2,404,21)0 

ih;2 

70,100 

l.')!»,:>02 

11!),.S.-.<I 

l,.">7«,02t> 

ls7:t 

(i.'),44(l 

\,i.  Ill  Fish  tiki'ii 

141,704 

i(io,(;i7 

l,J!)7,i:J» 

1S74 

•isoo.ooo 

\T.\X>i 

l<;i,7(i:{ 

1  ..■.7.s,so(; 

IS7.-. 

.•!,.')i)0,noi) 

l.-,(;..s27''  ■ 

12:!.!MiO 

l,2:i!i,iiooi-'  1 

No.  III. 

urssiAN  FiMii:iiii:s. 

.Xi'ciiniiiiu' li' 111''  l<''l"'il  "11  ''i''  l''i'-tii'i'ii"^  "*'  Kussiii,  liy  < '. 
Dauiiiwsky.  I'ri-sidcnl  iif  tlic  IJuiiiiiiissidii,  tln'  following;  csti- 
iiiiiti'  Mi])|)lirs  !i  tr)lci\ilily  correct  iil'ii  of  tlu'  va.st,  c.xliMit  uf  the 
Kisliin'4  iiiilii^lr\  ill  llir  IviiN^iiiu  l'jii)iirc  :  — 

Kimn'iiAV  Ki-~iii:iiiKS — 

V»liie  In  £  HtcTllriK. 

!„  the  l!«llic 218,7.18 

White  Sen  ami  Arctic  <  »ccaii 17->,000 

■•     lih.cu  s.... 10:^,000 

'r.it.-il  Siihic  of   ilu"iiiii    Fisliiiics  ill  Hiiroiii.  .41IH,7.-)H 

.\srATK'  KisMKKrKS — 

( 'aspiaii  S,'a.  \v='J:  .he  Volj^'a,  I'ral,  \c l,s:i7,.-.00 

Scaof  A/..V 700,000 


'I'oliil  value  of  Kiis^iaii  Kislieries  in  Asia    .  .  .2,2H7,.'i<)0 


I.  Kr-ni  lliK  l{o|i"i't''  "f  "   '^l'  *'■  ''"""i''  i>'  rliri"liniia. 

\>.  lli'ipciit  "f  II.  M.  Citisul  at  ('hri-liaiiiii. 

:i  Sliilifiiii'iil  .Mmuumiiiluiii   .111  l.'iiimiliuii    Ki.'-limiii-.  cniii|iil(;il  l>y  .'.  <'• 

Tiicli'',  Di^lMily  .Minwtcr  iif  .^Kriciiltiiri",  Oltiiwii.  .Iiiiii-,  18711. 


r>:i 


No.  IV. 

SKA  KISIIKUIKS  OK   TlIK   NKTll  KUI.ANDS  Knit   TllK   VKAK    1X7(1. 


S«ii  PifihoTiHt. 


Qimntity. 


BHtlmatod  Value. 


Salt  HoiTinjif 11 ,702,H14 

Siiiiikcd  Hciriiif,' .'t.OIIf.l.'iM 

Kivsli  Sea  Fisli (I,i)0(i,()4«| 

Salt  (,'imI ,">!)"),4.'{2i 

Slirinips 4(i.'t,297 

Dricil,  Salted,  or  .Sin<jkc(l  Fislinl'iill 

other  kinils ' .■t,77(l,!)!i:ii 

<)yMt(!r.s  and   Ijolistcis 5:! I, ")(!,")■ 

Mussi'ls !i,:)7 ).,(;!).■> 

Salt  Lin;,'  (Stock  Fislij |  ,+.-i,-,,7(),S( 

Ancliovics I,:t.'):>,0(i4i 


Total .'}(),255,774 


J^qual  to^^_^ Tons      ;!,s,(;:{7'      £:\nr>,H7H 

L":!:iri.,s78  — SI  ,(i:f:.72.'...s(; 


STATK.MKXT     (IK     TlIK     NIMIiKli     (IK      \KS.SKI,S,     IlilAI'S     AMI     MKS 
KMI'LOVKIi    IN    TlIK    KISHKIilKS  i  .K  THK.   NKTIIKKI.ANDS. 


Kluhorleii.     (1.) 


jTotuI  No.  of  VV«.'Tc>lal  No.  nf  Men 
HelH  tor  ItoalH.     j       Ktiiphiycil. 


Great  Fishery 

North  Sea  Fi.shery t 

/uiilerZet'  l''ishery | 

Friesliiiid  ami   (Jroninifeni 

FislMTV ..' 

Zi'iiiiind  Fislirrv 

(ii-ami  T.jImI 


114 

410 

1 :2^i 

I  .s:i 
472 

■2,u;\ 


l/i7H 

L'.lMi.") 

.-.24 
1,02li 

UAVrl 


Avt-TauoCrt-wppi- 
Vcasi.l. 


14  to  15  men 
7  to  .s    " 
2  to    .-t     " 

2  to  :{    ■■ 
2  to   .-t     ■' 

•■!lo     (.raeli 


KI'TCII    IIKIilllNC    KISIIKUV    Cn  KTll  KItl.A  \  I  IS). 

"Tile  followiiii,'  rettinis  show  the  ivniiukiil.le  exti'nt  to  which 
the  export  of  salt  herring'  from  Ihjlland  to  f<irei;,'n  eomitiies 
has  inerea.sed  within  the  last  few  years,  this  nhirii  applvin^r, 
I  .should  state,  exeliisivly  to  the  prodiic,'  of  the  Diiteh  llerriirr 
Fi.shery  itself,  and  leaving  aside  the  herriii;,rs  imjiorte.l  from 
foreiirn  coinitries  and  re-expoitiil  fr(]m  IloHaiiil: " 

T"t.ii  K»|Kiiic..|  ^  l)iirrp|«. 

I'*^'''' l.'?.()2:( 

'■"^"^ i.-,,o:i,s 

l.sii.s .).,  |-., 

if^'ili '."]','<>•>'] 

1^"" li'KWr, 

'■^71 •..4s,4;!7 

'■'*"2 4(i.s:(ii 

'  ^"'' :,s  .-js.s 

1H74 

I.s7."i 


.(iN.rfoii 
.(i\l42  '-I 


Tin- (|uantity  of  salt  herring',  properly  so   called,   prodiii'd 
liy  the  North  .Sea  Fisheries  of  South  lloiland  in  l,S7.-)   were- 


Scheveiiin^'en 

Ka'wijk 

^''ividwijk i^'i'j'jj 


i2,;i44 
»,():t;i 


Total 42,4,s7 


1.  U.'purl  li.v  .Mr.  I'.iiU  .n  .m  the  S,ii  Ki-luTh's  ..f  '.h,.  .\,.tli,.rlnii.l«-  <■ 
Traill!  lU'in.iU,  IMJT.  '"n.siilar 

2.  I{«ii.irt  \>y  ,Mr.  VrMim  ,.ri  tiii' Sou  Ki^h.Ti.'.-*  .,r  (lie    \>i|„„  i, 

Kqiorts,  1877.  ■  ""'■'      '™'l'' 


54 

Tliisiuimlx'iMif  liiinvls  coiitaiiu!!!  in  thoaggregaU' a(i,(l7('>,:i')0 
li.'iTiiijis ;  iid.lin^'  iO.OOO.OOO  tisli  cmiiimI  as  red  IwM'iiiijjs,  the 
total  nuiulH.r  of  l.nrir.^'s  t^ik.'ii  l.y  the  wliok'  il'vl  of  South 
Holland  Imats  cniriWMl  in  the  North  Si-a  Coast  FishtM-y  in  1S75 
would  1m-  alH.ut  57,<)0(),()0(),  In  1H7+  tli.«  total  numlHT  was 
estiniatiMl  at  aUiut  (i+,7.-)0,()(M),  and  in  1X7:1,  at  about 
H7,250,000.  <" 

No.  V. 

DANISH    IMSIIKIUKS. 

[_ K.ri><>rt!<  /mill  fhr  Furw  hlmiils — '''• 

,07.  :i7,.'>(l!)  iiuintalsof  Klip  Fish."' 

?/    .'.'.'.".'.'.'.'.'.'...'.'.'...    1,312  "  Tor  Fish. 

„    ' 1,285  "  Frt'sli  Fish. 

//.— A'.i7<ii(7.s-  /iMm,  lain  mi — 

,^7-,  00,000  "  Klip  Fish. 

'..  ■    .'..'.'.'.'.'.'. 2,500  "  Tor  Fish. 

///. — Ikiiiii'ii-k  I'rojiir — 

Kstinwtfd  total  valu.'  of  tlw  tishrrirs  of  all  d.'scriptions  ot 
Denmark  Proper  amounts  to  aliout   i:i')(),00(). 

/  I' — Ditiiish  dnriilinitl — 

jf^y4  71,:}.'.0  U's.'*'  DriciH'od  Fish. 

N.-arly  th.'  whole  of  the  I 'od  Fish   was   imported  fi-oni   Suk- 
kertoppell. 

No.  VI. 

FllKMll    FISlll'.KlKS. 

(K„r.lHiul.«ef  I'-iviicli  Fisliovie."  .-«■  piiKflHT.  I'"n  '  :  "I'"'  V'V"  Hi'"'  '""'  !"«• 
I'lirl  1.1 

V.M.rK  OK  THK  SKA  KISIir.lUl'.s  (IK  KUA.NrK. 

,^7,,  »11,!)75,4C0.''>' 

■^7, i:{,!(7M57. 

i:!' I2,:t:t.s,3:w."" 

,7^ 1(),.-)00.000. 

iH74::::::  ;:;;;:;■-• i2,i.i(i,<;<i(i.'^' 

1 .     Uopurt  l.y  .Mr.  lA'titoii  nn  tin-  Soil  risliorics  nf  the  Netlierlaml.-    Tm.!.' 

t'.epoits,  '877.  ,  ,,11/1 

■2.    Tho   KishcHM  .if  Demimrk,   the  Fiir.u.    Isl.iii.ls.  aii.l    t.'oli.ii.l.  -Oeo- 

^1.     Klip  Fisli -Co.l.  .hied  ill  air,  Imt  not  s,iUe.l.    Tor  hi.sh  -  (o,l,  salto.l, 
lirusscil  mill  ilrioil.     HH)  I'is.  to  a  .iiiintal. 

4.    Tlio  Danish  pimml  is  1.1  Knsli.'ih  i)..iinil.t. 
,-|.     Kovue  Maritim.'  e*  Cohmiale,  DcTeiiihiT.  l!i72. 
C.     Ki  fUf  Miiritiiu«>i>t  ('uluiiiiiU',  Miiuh  1H74. 
7.     llevuo  Miiritiiiin  ft  Coluiiialt'.  lATt;. 


NORTH  AMKRICAN  SEA  KISHEIIII-X 
I. 

i  DOMINION    III'   IANAHA. 

Thii  ili'tail.M  of  till'  ciitrli  of  lli'iiiiiifs  ami  MiickiTi'l  liy  iiicli 
iiiaritiinc  Pioviniu'  of  tin-  Doniinion  for  a  lai<,'i'  nuinln'rof  yi'ars 
are  ^'ivuii  in  Part  I.  Tliu  fnllowiiijr  talili'  rcpri'si^nts  tin'  ^ciK'nil 
total  catch. 

TAItl.KS  AND    KSTI.MATi;    liV    .1.  r.  TArllK,  KS(;.'i 

Till'  i|nantitios  caufjht  xn  fur  as  tliry  arc  rrluriii'il.  Iiy  tlii' 
Fishorii^s'  Ilcjiort,  art-  in  tlirir  a<,'i,'ri'f,'ati',  for  the  Atlantic 
Pi'ovinccs  of  I  III'  Dominion,  slmun  in  llir  followiiii,'  talilc  : 


TABLE   I. 

Coil,   HiiiWoik, 

Kerriiiiz 

MiH-kf.'fl 

Amtiikc 

'rii't-H  indiratfil  l-y  the 

Youn. 

Uakc  i  VaWmk, 

in   '^ 

111 

BarreU. 

Diir'elH. 

Coil. 

ilerrlnftN.       Mat-kcnl. 

18(iy 

.->:n,:is7 

:(07,-l'7.s 

:.:!,()  11 

.'!  00 

»      1      8 
3  00  1   10  00 

1870 

.-..S2,7:tl 

•2+.s,.s:!i) 

!I2,21:! 

:!  !)0 

4  07  !    11    90 

J871 

700,'(:2(! 

:t,s(),(;oo 

240,42(; 

.•!  00 

3  00      10  00 

1872 

!)!)7,r)il,S 

:i24,,s77 

1  IK.M.-)!! 

4  00 

3  !»()       14  00 

1873 

l,o.s:{,(i02 

:{4!),(i(i(i 

jii(),(;i7 

4  1.-) 

;!  i)0  :     !t  !).-) 

1874 

!).S(i,,SS.-. 

.■t2(i,47<i 

l(;i,7!»:i 

4  40 

4   1."):     !)  7(> 

1875 

H82,0!(4 

:i40,:!,s2 

i2:i,!)(;o 

4  :t.-) 

4   1.-)      10  00 

"The  i'xi.'<ti'nc'i'  of  complete'  statistics  of  the  fish  catch  of  one 
year,  gathered  throiij,rh  the  rcj^nlar  process  of  a  carefully  taken 
cen.sns  (1870),  rendei-s  these  amuial  reports  availahle  for  ileilnc- 
tions,  which  lioing,  furthermore,  as  a  whole  hornc  out  hy  the 
Trade  Reports,  and  .s\ich  broad  means  of  comparison  as  are 
fui-nished  hy  the  previous  censuses,  cannot  fiiil  to  liring  a  very 
near  apiiroxiiiiation  to  e.\actness. 

The  following  table  is  the  result  of  calculations,  made  on 
such  liases,  and  is  confidently  given  as  expressing  the  iiuantities 
of  the  catch  of  each  of  the  years  therein  mentioned.  The 
((uantities  in  this  talile  refer  to  the  Provinces  of  Nova  Scotia, 
New  iirunswick.  Prince  Ivlwar.l  Island,  and  to  the  Province  of 
Quebec  from  the  gulf  up  the  river  .St.  Lawrence,  as  far  iik 
Pointe  de  Monts  and  (Jap  dhatte:  in  other  words  it  gives  the 
result  of  the  yearly  catch  of  the  (!od,  Herring  and  .Mackerel  in 
the  fishing  fields  concerned  in  the  Tivniv  of  \Vashiii"toii  : — 


■I'AH 
Quintiilti  of  Coil,  lliiil 

■v.  II. 

YMir. 

dork,  Hako  ami 
Ciillai'k. 

730,!»28 

Barrela  of  lltTriuiit.. 

1  Ban-i.|»  of  .Muck 

1 

ISIil) 

.")()."),  HI.-) 

54,022 

1870 

8^  1  ..■).->3» 

408.8.^)0* 

!)3,l)72 

I.S71 

IMi4,13l 

(i2.V337 

245.012 

],S72 

1.372,207 

.'i33.783 

l22,l+.-> 

1873 

1 ,40.'.,804 

.'>.w.!)7!l 

l(i3,(;81 

1S74 

1 ,278,4(1!) 

534,307 

It  14.87!  > 

187.-) 

I,li)3,.-i79 

555,371 

12t!,:i24 

given 


The  figures  marked  by  an  asterisk  are  the  liguri" 
the  t'cnsuses  of  1870-71,  of  the   Dominion  and  of  Prnce   Ed- 
ward Is'imd,  less  the  Iiuantities  of  fish  caught    West  of  a    line 
drawn  from  Pointe  de  Monts  to  Cii])  Cliatte. 


I.    J.  r.  Till.' Ill',  Di'imty  uf  .Mini.-<U'r  m'  AHiii'ullim'. 


56  , 

"  It  is  Ui  111'  rciimrki'il  tlmt  tlic  returns  of  tlu'  FiKhcrics'  Pc- 
IMirtnii'iit  i)icvi(iiis  lo  lliu  yiar  I.STU,  do  not  ciintiiin  tlic  tisli 
catcli  of  Pi'incL"  Ethvnnl  Islaml  :  and  tlmt  the  (|uantitios  includ- 
I'd  in  tlic  returns  for  1H7;J,  I.S7+  and  1H7'),  on  aeeount  of  Prinro 
I'jilward  Island,  have  been  deducted  for  Cod  and  llerrinj,', 
Mackerel  not  being  caught  in  any  i|uantity  west  of  ( 'up  <  !liatte." 


DUMINtoN    I'l.sriK.lllKS    roll    I.S7() 


Spoelsa. 


C.id  I'isli 

•'     Oil , 

"     'I'oiifintM  iind  .Soiinil 

Iliuld.irk 

P.illerk 

llttko 

biilK •..  . 

■I'nh.   C..,| , 

T..hil  ..I  C.id  ImsIi  Trilie..  , 


llerniii; :    ......  J 

Alowile  or  (i»«|ii»ieiiu    I 

Shad 1 

'roUil  111'  Herri ii;: 'I'ril)!'      

M:i.kerel | 

l.iilisters I 

S.iliiiim 

Smelts I 

Triiiil 

I''i-.li  Oil • 

Oilier  P^isli  anil  .Mi-ei'llaiiei)us  Pnuliiftil 

Totiil  value  lit'  Si'ii   I'lslieries 


Ovsleri 

l'or|iiiise  Skins  imd  Oil 
Se.il  Skills  and  Oil. 

Whale  Oil 

liihind  l''iilieries.    .     .  , 


I'rital  value  ut'  Dniniiiinn  Atlanlie 
Sea  Ciiatt  anil  Inland  I'i-lierius 
t'lir  1876    


ABgrcfate  Vatuo. 

S4.r2;t.llin 

59.1 3.") 

ll',3.V.>' 

iHl(;,121 

108.1121 

2jVi,312 

5,746i 

11,0001 


1.78(1.338 
Oe.i.'iOi 
»8.H20i 


6,.'»T(!.78i! 


1,874,408 

.)1I7,681 
705,1 1«2 
;il  2.002 
171,017 
10,271 
29s,r,21 
315,3^0 

810.314.110 

11 9. 1-19 

S.fM2 

40.052 

4,800 

r),J.-),042 


"•>«!  1,042.803 


II. 


SK\V|()INIiI.,\Mi. 

As  early  as  l.'il",  about  fifty  Kretudi,  Sjianisli  and  Portu- 
gue.se  vessels  Wile  engaged  on  the  Hank  t'oil  Fishery  of  New- 
foundland, and  in  l.')7S,  or  .SOO  years  ago,  the  Briti.sh  Fi.shery 
Fleet  nuuibered  fifteen  Vessels,  while  that  of  other  countries 
had  increased  to  a  veiy  great  degree.  France  had  at  that  period 
I  •")(),  Spain  100,  and  Portugal  ")0  ships,  employed  in  the  Xew- 
fiiundlanil  Fisheries,  making  a  tot^il  of  rJl')  ships  ri'cordeil  as 
engaged  in  that  pursuit,  In  Kil.")  the  British  Fishing  Fleet 
amounted  to  2.">()  vessels,  and  the  total  ntnidier  of  French,  His- 
cnvaii  and  i'ortu^niesi>  ships,  employed  at  tln^  same  date  reached 
iiiur  huiidnd.  -  In  Kil")  ('apt.  John  Smith  addressed  a  letter 
to  Lord  ISaeon,  then  Chancellor  of  Kngland.  in  which  he  states 
that  the  ■'  Hollanders  raise  yearly  by  fishing'  from  Newfmindland 
at  li^a-st  i;400.()()0." 


1.    ('iiiii|)ili'il  fi'iini  till'  Ui'iiMrts  uf   Ihi'  ('iiniinii.^iuiii'r  of  Fisherioi!  of  the 
nummiuii  iif  Caniiihi  t.ir  1H7G. 

'_'.     I..i'.<  .MmratiiriH  — .Medrt'Kiii'. '|ii"li'il  ''.v  li"iiilii-'lli'. 


■ai»»'j««jmr»'i'i»j..iim;-i,i'igii'.,i.j  jat'i 


'I'liisr  few  liistDiiciil  fm-ts  ^liosv  lii.w  liiiijj; , •111(1  Imw  iicrscvi'i'- 
iiijrly  till'  CimI  KiHliciy  lias  ln'cii  piirsiiiMl  in  NcwfoiindlMinl  iiml 
Ijabraili)r  waters,  and  jiniiit  in  an  iimiiist.iki'nliji'  iiimmimt  to  the 
uiifailin;;  ri.siMiicfs  of  tlii'sc  ruM  wa'i'i-  sriis,  wliiiv  llii>  LiiKiii- 
iliir  Jiiancli  of  tlic  (Jiiiit  Arctic  Ontllow  ni^ns  sn|iiviii('.  ami  is 
tlic  niitiiial  lioiiic  of  so  many  species  of  Colil  W'atei-  Fi>li. 

'i'iie  statistical  data  ;,'iveii  in  tlw  Appendix  to  Part  I.  supply 
a  >,'eneial  view  of  the  pn);,'ress  of  till  Kreuch  and  Uritisli  Fisli- 
eiies  ill  XewfoniiilhnKl  waters  to  the  coiiinienciinient  of  the  pre- 
sent ceiitiiiy.  Tlie  foilowill;,' tallies  exlliliit  the  exp  irts  of  tile 
Newfoundland  Cod  Fishery  from  IMH  to  l,S7(!,  as  |irosecilted 
hy  the  iiilialiitants  of  Newfoundland,  which  aic  wholly  dis- 
tinct fioiu  the  French  Newfoundland  ( 'od  Fisheries,  or  the  Hsli- 
I'ries  pursued  in  those  waters  hy  the  fishermen  of  the  I 'nited 
states. 

'i'lie  annexeil  column,  showiiiLT  tin'  mimlier  of  ipiintals  of 
Hriedt'oii  Fisli  i-ci|uired  to  pic/duee  a  ton  of  ( 'oddiver  ( »il.  ex- 
liiliits  remaiiiahle  \ariati(ins  in  the  annual  yield  of  this  import 
nnt  product,  and  jioinls  to  climatal  conditions  which  atl'ect  the 
supply  of  food,  li  is  not  uin'i'asonahle  to  siijijio.se  that  future 
investi;;ations  iiiiiy  otier  ii  cine  to  the  wherealioiits  of  thi' 
H'reat  holly  of  lish  diiiiiiL!-  piirtieular  si'iisoiis.  and  in  what  ilejith 
of  watei'  they  tiiid  their  food  during;  cei-tain  months  of  the  year. 
It  has  been  shown  that  owiiif^- to  the  exce|)tional  chanicter  of 
the  month  of  Ajiril,  l.sr+,  enormous  nnmheir  of  tish  ciime  in- 
shore diirinj,'  that  year,  evidently  driven  shorewanls  in  .seaich 
of  fond.  IJiit  the  (|Uestion  arises,  where  do  these  fish  feed  in 
oidiiiiirv  seasons  ?  There  can  not  he  a  douht  that  there  are 
niiiiieious  haidvs  oil' the  coast  of  Newfoundland  as  yi't   eiitiiely 

iinki   'Wu  to  the  tisher n.     .\  iiotalili^  illustration  of   this  fact 

is  the  hank  di.scovenMl  during  the  souiidiii','s  for  the  Atlantic 
faille,  about  a  dc;,'ret'  and  a  half  due  Knsl  of  ( 'atalina  Head,  on 
whieli  one  soiindine- showed  'i!)  fathoms,  hut  near  at  liiiinl  the 
depth  may  lie  cousiderablv  less. 


<.'ollKi;iTKI)  'i'.MIl.i;,  .SlKiWJNi:  Jill.;  I'^XI-ulflS  lll'  (^)flXT.VI.S  of  ( '(U) 

J-i{(i.M  Ni;WKOt'xiii..\.\ii  1)1  isixc  Tin;  vk.viis  l«04  to 

ISIC.  IXcMsn  i;,  .WD  KlidM    ISliO   111   |,S7(1. 

VMf'''  .Vrt.  i,r  (Juilllal«. 

If04.  661,277 

1805.  (I25.51!» 


I80(i. 
1807. 
1808. 
1809. 
1810. 
1811. 
1812, 
181». 
1814. 
1815. 
1816. 


772,809 
<i74,8li> 
.')7fi,l,')2 
S10,21!( 
H84,47-l 
92:f,.")40 
7Il,ii:)9 
S91,;i60 
1)47,762 
J, 086,200 
1 ,04(i,62."> 


TliuiMiis  l.iii-k     Olli,vr,)i-  TnicU",  Wliitchivll,  ;;4lli  .liiius  '^1'. 


00 


,       K«iKirU -QillPlI  lU    Tniu  lif  Cwl  111!  -    Nii.  of  (Juhil  il"  l«  n 
>™r.    ''  „(  Ml.  I'rwli' ami  HHliii'il  Timi.foll. 


l,-.2ii 

!lill.l."i'.l 

1S22 

««I,  I'd 

18l':t 

SI  14 .7  41 

182'. 

!ir;i.4'>i 

1H2(I 

!IO:i,!l4L' 

182') 

!I-_'<.2H7 

18C2 

HI1M77 

I8S8 

(i?<;t,.Vti! 

1884 

(i7l.!>H8 

188:) 

7l2,5sH 

1 8811 

8iiii.:irit 

I88H 

Ti'i.r.i.-i 

1889 

8.  r.,:i77 

1841) 

".)iri.7!i.. 

1841 

l,C0!l.72.-i 

1842 

1.0()7.!I8() 

1848 

!i.t2.2()-.' 

1844 

M.'ii;.lii2 

1846 

l.()Oip.:.';l:i 

184H 

87!l,lil>.) 

1847 

8;n.!'7:t 

1848 

!'2ii,:ti!ii 

18411 

l.nr>,l<i7 

1850 

|,(I0!MH2 

1831 

i,oi7.]r.2 

1852 

.)72.'.>!il 

185H 

it22,7lx 

1854 

774,117 

18fi5 

l.l(17.:i88 

1856 

1.2il«,:;n4 

1857 

l,;)!iL',:t22 

1858 

I.O;!K.n8'.l 

18511 

i,iii.-,.7ii;i 

I860 

1,138,.V14 

1861 

i,2;iK,;}7;t 

1862 
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L'XITKl)   STATKS   SKA    KISHKHIKS. — WARM  WATKIl  FIHH  NOT  FOUND 
IN    HHlTISll    AMKKICAN    WATKRS    IN   COMMKRCl AI.    AlirNDANCK. 


Kutltiiatr  Jill'  IS7(i. 


Sjn'cit's  "if  PimIi. 


TaiiUiu 

Spanish  Mackcrul 

Hiinito 

Pompano 

Swoiiltisli 

BultvHisli,  Wliitiiif,',  WhiU"  Perch 

Sea  llciliins 

S(]ueti;!ii^iU' 

Kinjjitisli 

Spirt  ami  <  'loakcr 

Shi'i'pslK'ad 

Scup 

Sea  Bass 

Strii>t'<l  Boss 

Bluefisli 

MeiihaiU'ii 

Cunnei'" 

Stiirjii'Dii 

("did  water  fisii 

Total 


AnKiVRate  uf  Viiluo. 


»         70,78S 

2>i,.s7'> 

14:!,(K)() 

+  0()() 

1  ()."),(){)() 

S.OOO 

1  :!,s,2().s 

."),(i2.') 
i:i.l2.-> 

504,100 

74.H12 

2l,.')n() 

4:24,(l.SO 

1  .(i.'>7,7i»0 
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.->,(i25 

s  .•1,274,  i:i,s 
!),7.")(i,(i«:J 


aii:J,o:lo,H2l 


I'riiiliicf  iif  Amrnoin  finln'riix  ullirr  llimi  vlinlr,  ivcciivd  into 
fill-  Cuiiliiiiin  Didrict.'i  (if  thr  United  Statcii  dari mj  the  Ji»c<il 
,,<;,r  rinlnl  June  .mil.,  1874 :  <■') 


Artlclm. 


(Quantity. 


Cndlish— cm ed 850.7:12  owt. 

MHckciel-^curud i       418,027    " 

nulling— cured '        114.552    " 

Other  li-sli—eured 71,063    " 

Oysters 1  l.'J'J*^  liusli. 

Oiher  sliell-lisli 

Frt'sli  lisli.  'ol  Kliell-Hsli 3l,777,»i06  pounds 


Oils,  otlitM  tliun  whide... 

Teeili 

Skie^ 

Mhuuti' 

All  oilier  products. 


l,4i  10,745  ^uiluiis. 
47,741  pouiuls. 
l.",90(;  No. 
2:i,;3'J8  'Pons. 


Total  value. 


8;i,Gi)4,483 

2,822,700 

19'J,2()i) 

202,020 

8,(i20 

372,950 

1,108,100 

01)9.121 

12,083 

99,017 

224,335 

78,076 


89,522,553 


1.  t'liiiiiali'il  frnni  Tiililcs  propMn-il   h.v  (ii'orn«'    iirowii   (ioiide,   Ksq.,  for 
I'rofi-ssor  Spcii(--ur  I'".  Uiiinl,  l'.  S.  (:onimj»?iopifr  of  I'isli  iind  KishiTics: 

2.  Till!  Cuinier  or  Bluii  I'erch  occurs  as  fiir  north  us  XewfounJlanil. 

:t.     Ainnml  lti!|Kirt  of  tlic  Clii.'f  of  tin.  liiiri'a.i  of  St.itisti.'s.  Conmume  and 
XaviRation,  1H74. 


6:t 


I'nuhicc  of  Anii'fiani  Fluliirits.  iithi'r  than  n'liiili\  ri'iv'ivvd  into 
till'  (Jiistoia  J)islrifl.'i  of  till'  Uiiilfil  Stiifi'H  (liirtiii/  tin'  jincdl 
i/i'iir  enihil  ,lii nc  ■UK  JS7'i. '" 


CodfiHli — fiir-^d , 

MHck'-rcl — cured 

Hoiriiiu — ccired  

Other  fi-.li — cured 

Oysters • 

Other  shell-fish  

Fresh  Hsli,  nut  shell-lmh 
Oils,  other  lliuii  wh^le.. 

Teeth  
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Jriir.iire  . 

All  oilier  products 


Totiil  viilue. 


Qiiuiitfty. 


7.")fi,,')4;i  civt. 
.V27,G33    •■ 
li!4,2ir)    •• 
l,r25,6r)4    •■ 
21,870  hush. 


ViUile. 


39.72(),788poundf. 
l.()M0.Or)4  gallons. 
.')8,!)41  poiihds.i 
24,64r)  No. 
44,458  'Ions, 


$3. 
2, 


,604,496 
,65,-i,(i23 
26.5,4C8 
337,971 

16,725 
:i08,519 
,(i('.,'i,2lil 
4.')9.227 

2S,517 
164,523 
783,299 
397,965 


?10,747,,")79 


CoiiijKifiitiri'  Tiibli'  xlioir'i Kij  the  J'rtiilinf  nf  Ihr  I'liifi'd  Sfdtfn, 
Dditunion  invl  Nfirfoainlldiiil  Cohl  Wnlrr  Si'ii  Finite i-'tcs 
fnrm  1S70  to  187(1. 


VALUE    IN    UOI.LAIia. 


YBAR. 

United   Statci. 

Dominion  of  Canada. 

Newfoundland. 

1870 

5.313,1W7 

7,010.'  rO 

7,2611.298 

I8T1 

11,481,410 

8,(11  0.000 

8,1186,181 

1872 

9.82(1,847 

0,57'',11« 

0,9,M,528 

1873 

8,348.  ie,'> 

10,754,088 

8,138,91).-, 

1874 

9,522,553 

11,081,880 

8,511,710 

1875 

10,747,579 

111,347,880 

7,845,328 

1876 

O,76fl,088<!') 

11,1110,451 

7,687,877 

I'niilact  of  till'   United  Staten  atul  of  Britixli  A  iiicrienn  Cold 
Water  Finheries  Uompiuvd. 


YEAR. 


Dnitol  Stutea. 


Britlitli  North  America. 


DifTereuoe. 


1870 

6,313,967 

14,26'i,298 

'              8,947,331 

1871 

11,482,410 

l«,i '86,081 

4,6»3,671 

1872 

0,520,647 

16,524,614 

«.!19T,9ftT 

1873 

8,348,188 

18,793,953 

10,4(5,7118 

1874 

9,522.,W3 

20,193,596 

10,671,043 

1875 

10,747,.'>7n 

18,193,214 

7,415,835 

1876 

9,756,683 

18,707,328 

8,9511,645 

From  this  taljle  it  is  oviilont  that  tlii;  moan  aiimial  yi'-'hl  of 
the  Sea  Fishorio.s  of  the  Unituil  Status, — tlio  {^reator  portion  of 
the  catch  Iwing  maik'  iti  wati'is  nil'  British  Amorican  coast 
lines, — is  not  luuch  niorr  tiian  half  of  the  coniliini'd  catcli  of 
the  Dominion  and  Newfoundlaml. 


1.     Annual  Report  of  the  Chief  of  the  Bureau  of  Statistics,  Commerce  and 
Navigation,  1876     Page  819. 

'2.    Cold  Wuto.  Fish.     (See  pugii  112  ) 
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.i^:p:PE::isriDix: 


No.    1. 


"  I  have  s|)nii(>ii  of  tli(^  discoloiTd  portions  of  tlic  Arctic  .Sea  as  alioiimling  in  animal  lil'o,  anil  tliis  lilc  was  nowlipro 
BO  abundant  as  in  tluise  dark  spaces  wliicli,  as  [  liave  already  diinionstrated,  owe  thia  Inie  to  the  Dinliniiiii-tin  in  question. 

These  animals  are  principally  .species  of  /<>'niiV/if  and  other  Sti;iii)iii)>lilhiihii(inf  ^f,llllxlv  :  h'iil,iiniistriii-ii.  consisting 
oliielly  of  yt/y«(c(ic»«  KiuhiU.  A  c/ie/i/Vr  and  C:'lo(hilii^  Airdiiin  iun\  S■•/l^l■llll^i'lll(tli■^<.  nnd  I'loropodons  Molhisca — the  chief 
of  «liich  is  the  well-known  Clio  hm-iiiliit,  though  I  think  it  proper  to  remark  that  this  species  does  not  conlrihnic  to  tlio 
whale's  food  nearly  so  nuieh  as  we  have  been  tanght  I o  snp|)ose.  The  disc.oloreil  sea  is  sometimes  perfectly  thick  with 
swarms  of  these  animals,  and  then  it  is  that  the  winder's  heart  gels  glad  as  visions  of  "  size  whales"  and  "  oil  money"' 
rise  up  before  him,  for  it  is  on  tluso  minute  animals  that  the  incpst  gigantic  of  all  known  beings  solely  subsists.  What, 
however,  was  my  admiration  (it  was  scarcely  surprise)  to  lind,  on  exnniining  microscopically,  the  alimenlarv  canals  of 
these  animals,  that  the  contents  consisled  entirely  of  the  Dintuniacnr  which  give  the  sable  hue  to  portions  of  the  iiiM'th- 
<'rn  sea  in  which  these  animals  are  principally  fonnil  I  It  thus  ap|)ears  that  in  the  strange  cycle  ot  "Nature"  the 
"  whale's  food''  is  dependent  on  llio  l)ialom.  s  >  that  in  reality  the  great  things  of  the  sea  depend  for  their  existence  upon 
the  small  things  thereof!  I  siibsei|iienlly  found  (though  the  observation  is  not  new)  that  the  alimentary  canals  of  most 
of  the  smaller  J/i)'7m.v(VI,  /'/'(7i//i()i/cc)/i(((((,  etc..  were  also  full  of  those  Dintnin'ifnr.  I  also  made  iiii  observation  which  is 
eontirmatory  of  what  I  have  advanced  regarding  the  pmhabilitv  of  Iheao  miniilo  organisms  giving  olf  i  n  iniis.if  a  certain 
degree  of  heat,  though  in  the  indixiiluals  inapnreeiabli!  to  the  most  delicate  of  onr  iiistrumiMits.  On  llie  evening  of  the 
4:b  of  June  this  ]u'osent  year  (ISOT).  in  latitude  l!7"  J(5  X.,  t!ie  sea  was  so  lull  of  animal  land  DiKtiiiiiin-'Hiis)  life  that 
in  a  few  minutes  upwards  of  a  pint  measure  of  A'/l^llll.l^7;•f(l■(/,  .l/.i/».v(i'  and  P(.;'r7>i«/'i  would  (ill  the  lowing  net.  Tho 
temperature  of  tin,'  sea  was  then,  by  the  most  delii'ate  instruments,  found  to  be  .ll!".i)  h'ahr.,  and  next  murning  ^Tiine  t5th) 
thougli  the  air  had  exai'tly  the  same  temperature,  no  ice  a*,  band,  and  the  ship  maiiiiaiued  almost  the  same  position  as  (ui 
the  night  previous,  yet  tho  surface  leinperalnri'  of  the  sea  had  sunk  l.i  L'7".o  I'ahr..  and  was  clear  of  life,  so  much  so  that  in 
the  s|)aco  of  half  an  hour  the  towing  net  did  not  eaplure  a  simple  l-!'iloino<lriii-nii,  Mi:/iivi  or  l'i,>i-n/i.i,/.  \  ids.i  found  that 
this  swarm  of  life  ebbi'd  and  (lowed  with  the  tide,  and  li.at  the  whalers  used  to  remurk  that  whales  aloiii,'  shore  were  most 
freipiently  caught  at  the  llow  of  the  tide,  coming  in  with  ihe  banks  of  whales'  food.  This  mass  of  iiiinute  life  aNo  as- 
(•eiids  to  the  snrlaco  more  in  the  c.ilin  Arctic  ni^dits  when  the  sun  gets  near  the  horizon  during  llie  hmg  summer  ihiv. 

In  1861  1  was  ]ierson.illv  acqnainled  with  the  death  of  thirty  individuals  of  the  "  Right  'Wlialebone  Wliale'' 
(lliiliiiin  »i(/.<(iCf/»<  //.)  and  of  this  number  fully  three-f.iiirtlii  were  killed  between  ten  o'clock,  p.  in.,  and  six  o'clock,  a. 
in.,  having  come  on  the  "  whaling  grounds"  at  that  period  (from  amongst  the  ice  where  they  had  been  lakiin;  theii' 
nii'slii),  to  feed  upon  the  animals  which  were  then  swarming  on  the  surface,  and  these  again  feeding  on  ihe  Dintniiiiii-nr 
found  most  abundantly  at  that  lime  in  the  same  situations.  I  woidd,  however,  have  you  to  euard  against  the  supposi- 
tion, enunciated  fully  enough  in  some  compilations,  that  the  "  whale's  I'ood''  migr;itcs,  and  I  hat  Ihe  curious  wanderiiiL's 
of  tlio  whale  north,  and  again  west  and  soulh,  is  iliie  to  ils  "  |)ursuing  its  living;"  such  is  not  the  case.  The  ••  whale's 
food"  is  found  all  over  Ihe  wandering  gi ml  of  Ihe  .l/i/x/iV.Vi',  and  in  all  prohahilily  the  animal  gops  norlh  in  Ihe  sum- 
mer in  pursuance  of  an  instinct  implanted  in  it  to  keel)  in  tho  vicinity  of  the  lloalini;  ice-liehls  fnow  melted  .away  in 
sonlhern  latitudes),  and  again  it  g.ies  west  for  the  same  purp.isi-,  and  linally  goes  south  at  '.be  approach  of  winter — Init 
where,  no  man  knows. 

There  are  some  other  streaks  of  diseoloiircd  water  in  the  Aretic  .S-a  known  to  the  whalers  by  varimis,  not  very  eu- 
phonions  names,  hut  these  are  merely  local  or  accidental,  and  are  also  wh.illy  due  to  Diuliimicif.  and  with  this  notice 
m.ay  be  pa3S(>d  over  as  of  lillle  importance.  I  cannot,  li.ivvever.  el  isf!  this  paper  wiihoiil  remirkiii!,'  iiow  curiouslv  ihe 
observations  I  have  recorded  allbrd  illusinlions  of  representative  spivies  in  diilerent  and  widely  separatecl  regions. 

In  the  Aretic  Ocean  the  liilirmi  iinintifitiii  is  the  greit  subject  of  chase,  and  in  the  Antarctic  ainl  Southern  Seas  the 
hardy  whalemen  pursue  a  closely  allied  specici  lliln'iin  A'Klriih^.  The  uorllnn'u  whale  I'cls  upoi  I'li^i  Ihnrili.i  and 
Cdnrlieiliis  ni'/itfiitriDiKili.i  ;  the  gouthern  wlialc  h'cds  up  >n  Iheir  representitive  species  (Jlw  Anxl i-iili<  •MulCet.u-lillii.i  Anslni/is, 
which  streak  with  crimson  the  Southern  Ocean  for  imiiiv  ah'igue.  The  northern  sea  is  dved  dark  wilh  a  Diaiom  on 
which  the  Clio  and  Ci-tnc/iiliai  live,  and  the  warm  waters  of  the  lied  Sea  ar."  staineil  criinson  with  another  Alg.a  :  and  I 
doubt  not  that,  if  the  sonlhern  seas  were  examined  as  cirel'iilly  .n  the  n  irlhern  hivo  iieen,  it  wouhl  he  I'lninl  that  the 
.south  !rn  "  whales'  food"  lives  als  i  on   the  Diatoms  sl.iiuiug  the  w.iters  of  the  Aiisird  Oc'can. 

I  do  not  claim  any  viMT  high  credit  for  the  I'ac-is  narrate  I  in  the  fire.;oing  pipers,  ellher  geicral  or  specllh.,  fu- 
really  it  is  to  the  exertions  of  Ihe  sailor-savant,  William  Si.oreshy,  that  the  llrst  light  which  has  led  to  the  solution  of  the 
question  is  due,  though  the  slate  ot  science  in  his  dav  w.iuld  not  .'iil'iiit  cd'  his  seeiii!;  more  (.|early  into  ihe  dark  w.-itors 
of  th.it  frozen  sea  he  knew  and  loved  so  well.  Xt  the  same  1  believe  that  1  am  justified  in  concluding  that  we  h.^ivc  now 
arrived  at  the  following  conclusions  from  perfectly  sound  data,  viz.;  ''  ' 

1st.     That  the  discoloration  of  Ihe  .Arctic  Se;i  is  due  not  to  animal  life  but  to  Ditilniiiiii'Kt;. 

'2nd.     That  these  l)ii\li»iMi-rii>.  from  the  brown  stainiiii;  imiller  of  the    "  rotleii  ice"  of  uorlhern  n.avigal'irs. 

iird.  That  these  /Ji'd.'omKciO!  form  Ihe  fjod  of  the  I'li'ro/ml.t,  Mrilmm  ;M,l  /i'ltcim  n'.'i  •  (,  on  w'lich  tiie  liiUrii  in\ji- 
lii-i  III!  subsists. 


nur 


I.     1)1'.  li 
;li;  I.STn. 


itieit  IJiown  "On  the  Nature  of  the  Discolouration  of  tlia  .\rctic  8e.ia." -TriUisaeti  uh  eftlie  llotanicil  .Society  of  Edln- 


No.  2. 

NOlKs  ON  Till.;  NDUl'lIKIfX   LABIIVDOK  FLSKIVO    OROUNDS. 

(lioviHeil  liy  tht>  Aiithor.li 

Tlic  KKliiiii;  (irDuriili  mi  tlif>  .Vll;iiilic  Cmi-t  (if  llio  liiiliiviilor  in  Cur  iinrlli  hh  Suiiilwii'li  liny,  Imvo  tipcn  nrnipiod  tn  a 
grcntrr  <ir  less  rxii'iil  lor  mii'  liiiii(lri'<l  jind  twciilv  v<''iri.  'I'll'  ■>'  cMcncliiif,'  t'nuii  Nandviicli  Miiv  to  Capi'  liiirrlsdii  ur  Wc- 
lii'ck,  liiivo  iii-.li  lii'i'ii  \i.ili'il  liy  liHliliii;  ,.|.„|'i  (■,,!•  ;,  iri'iicralidii  .  r  iiiorc  ;  liiil  imrlli  ol'  Aillik,  iilioiit  -10  iiiili's  rniiii  Ciipo 
lliiiTi-iiii.  till'  niiHl  liiH  only  ln'cii  rri'ii'iciili'il  liy  Ni'M l'>iiiiill!iMil  I'liil  lisliiii(j  criil't,  iliiriiii,'  lliii  lust;  lil'lci'ii  yriirs.  A  Qui'lioi.' 
inula  l-oniloii  Imumi' li;i\(i  |)o<>i'*>^i'il  (Iciiirlii'il  siilmmi  ll-liiiisj  St.il  i.hih  in  liir  iiorlli  iis  I'kluniksiilik  or  Krci'stoiii'  I'liiiil, 
(Int.  Ciii".;").'),  liiiiK.  till"  fill)  lor  iilioiii  MO  yi'iirs,  Imi  llic^o  liivi' all  |ms«(>il  iiilo  tlii' lianiU  of  llit'  lliiilsoii  Hay  ('oiii|mny. 
Until  till'  ici'rtil  |iiililu'alioii  ol'  SinlV  ('iiiiiiiiiiiuli'r  Mawvi'H's  Surveys,  '"'  our  kii'>«lril),'i'  of  the  l/iilirailor  contt  lias  lio'ii 
cliiclly  ili'i'iM'il  I'loiM  till'  .Moriviiin  .Mi-iHioiiiirn's,  ami  llio  siirvoys  of  I'lTtaiii  IinrliorH  fur  ri'iiioveil  from  oiio  another,  by  tlm 
iifiii  I'ri  of  lli'r  Miiji'sly's  m'ssi'Ik. 

■  \  );lance  ai  Coiiiiii  inili'r  .MawvcM's  rhart,  vvIumi  cdinpart'il  wiili  any  iloriinicnt  jiuIiIhIiimI  previous  to  lS7t!,  shows 
how  lllllu  is  kii.nvii  ri'sji 'I-  jn;;  iiii<  ■;,.  ii^i-aiiliii'iil  oiilliiiiM  of  this  ''X'l'iiil 'il  I'.iiist  line,  wliirli,  from  its  luiiii/.iiig  llsli  wealth, 
proliii-cs  to  liri'omi!  a  very  ioip^irliint  coiiimci'iiiil  ailjiinct  to  Nivi  I'oiinilUiiil. 

Till'  li'idiiid  cliarai'toristio  of  the  coa-t  norlli-wi'st  of  Aillik  are  as  follows: — 

l»f.      riio  sliniM  lino  is  deeply  serrated  liy  a  i -Iiiiit  siieeession  of  profumiil  and  narrow    fiords  stretching  from   30 

to  *)0  inilei  ini.i  the  interior. 

2iid.  It  is  friiijied  with  a  vast  niiilliliide  of  jslaiiilK,  fonnini;a  eoiilimioiis  archipelago  from  Capo  Aillik  to  Capo 
Miifllord,  aver.ij^iiii;  'Jo  inile<  in  depth  IV. en  the  iii'inlh  of  the  li  .rds  seawardn. 

.'!r.l.  Oiilsid  '  of  the  NIaii.l*  in  I  alu'iil  !'">  miles  seaward-  from  tliein,  are  niimuroits  hanks  and  shoals,  wliieh  form 
the  siiinincr  feedini;  Krinn  l»  of  lari!e  end,  Hliile  oiil-ide  of  the  sli  lals,  llioro  appears  to  he  a  second  range  of  hunks  ami 
hIoih'",  wiiieli  are  proliahlv  their  winter  ti'ediiiL'-fjnMiiids. 

4tli.  I'lie  i-laiid-sl  inld.'d  area  forms  an  imiiieiise  ei'd-lishiiiL'  ground,  which  eovors  between  Capo  Harrison  (We- 
beck  I  and  < 'apt  .Miii;f  u-d.  a  l.oai  ll>liiii(i  yiMiiuil.  exclusive  of  the  •<hoiils  mid  banks  outside,  nearly  as  Inrgu  us  the  coiii- 
biiied  ai'iM  of  1  lie  l''.iiuli-,li  ami  l''i'i'neh  boat  li^liiiif;  (iroiinii  on  tlio  C'laslH  ol   Newfoiiiiillaiid.    '"■' 

T'lr  tlm -aki' of  di-tiiieiion.  I  lime -lyled  I  lie  area  under  revio'V.  ••  The  N'.irtherii  liilirador  Fishing  Grounds,"  bo- 
einiiiiii,'  at  C':ipe  llarii-oii  ( Weliciki  and.  liir  llie  prcseni  at  Icisi,  terminating  nl  Cape  Mngforil. 

AlilvK    OF    IIIK    NoilTHKilN    LABRADOR    lil^VT   FI.SFIERY. 

• 

'I'lio  following  table  shows aniiroximalely  the  area  of  the  boat  ll-hiiij;-groumls  about  the  Island  of  Newfoundland, 
mid  the  iiorllierii  and  soolherii  divisions  of  the  liiibradnr.  Fr.nn  this  table  it  will  bo  seen  thai  the  area  of  the  nurlliern 
Lalirailiir  fisliiiig  yniuiids  alone,  exclusive  of  the  Banks,  amoiiiils  to  about  live-sixlbs  of  the  entire  urea  of  the  Urilish 
and  French  b  lat  lisbery  on  the  e.iast  of  .NoAl'oiindlaud.  I'he  area  of  the  inner  range  ol  hankn  camiot  be  even  approxi- 
niatelv  stule'l. 


Cinii/xir .i('ri'    Tnhlr   ,if  XeiiifoH,ncU<i)iil   F'inli'nui   Oroimil   Area. 


Northern  I.abrail..r  Una;   Fishery — Caiie    ll.irriMiii    to   ('ii|ic    Mngforil,    '2Q0  miles,  averaging  20 
miles  d"ep  aiiioiig  Islands    

Newlbnndlanil  Boat  Fi-lierv  —  Fremli  Sluire  — C.iiic  Si.  .lolm  via  C^ape  Uauld  to  Capo   Kay,   096 

miles,  by  :i  iiiilc'*  di'ep  -  .Shore  Fisbery . 

Kontli  Shore  of  N"wfoiindlaiiil  ll.ial  Fishery — Cape  Kiufc  to  C'a|K!  Bonuvistu,    204  tuiles,   3  miles 

d''''i' — .Shon'  I'lshery 

N'lrrli  Fast  .shore  ol  Ne.>  fonmlland  Boat  Fislierv — (.'apo  Bonuvistu  to  Cape  St.  ,lolin,  225  miles, 

M  miles  deep— Slmre   b'ishcry 

Nortli  Fa-it  Shore  of  Newl'iiindlaiid  Boat  Fishery — iuiiins;  llie  'slands  in  Bonavista  Buy  und  Bay 

,.f  Noire  Dame.  12"  miles.  7  mile-  deep 

Are.i  of  British  .Newfoundland  B'lat   Fishery,    . 

Area  ot  Fn'iicb  Newfonndlund  Bout  Fishery 
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Tolal  are  I'll  Neafoiiinlland  B.'Ut    Fislierv, 


Area  of  Norlherii   l,ibrad.ir  li.iit  Fi-hery — Cipe  Harrison  to  C.ipe  .Miigfoid 

Area  of  .Soiithern  l<ahiMdoi-  Boat  Fi".herv — t'.ipi'  Harrison  l.)  HUiic  .Sal)lon,  ostimatcJ  five  miles 
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1.  Till'  f"ll.iwiii(,'  letter  iircoinpuiiieil  the  l'ii|ier. 

Sr.  .Ioiin's,  .N'KWForNiM.ANTi,  S^//  Xmemher,  I87(i. 

Sill,  -  [  liiiveili"  li  11  ir  1 1  salriilt  ( .r  tli.'  iiif  iriii itioii  .if  His  KM'.illiiiiey,  tlio  end. wed  "  .Notes  on  the  Xortliern  Labrador  Fishing 
firiiuiiil.-." 

Since  the  -k-leli  Clinrls  illii.tritiiia;  ili.'-e  .V.ite^  weiH  nent  t.i  y.'ii  in  .SHptomlier  lost.  I  have  hud  tlie  op|)ortnnity  of  seeing  and 
stU'lyiii>;  ('..niniioi'ler  Miixweir.*  Chart  .if  th.'  l.ihr  el  ir  fiMiii  .Suii'Uvi.li  liny  t'l  .Viiin,  pulilishe.l  during  the  jinst  amnnier.  This  most 
vnlaatle  iiii'l  liii.flv  iil.liti.in  I  i  "ur  knowle.lk'e  ..f  the  l.aliia'l.'r  (,''ia>t  will  serve  to  illii.stratii  the  in'coiupunyiiig  .Votes  respecting  its 
Fisliei  ies.  iiinl  t'liiii  t  1  It  eertaiii  ext-Mit  the  liiisi-.  "t  fuluiv  eiiijiiiry  iiil'i  the  res.mrees  nt  these  .Vorlherii  Sea.s. 

1  am  c  lavia 1  til  It  iin"-ti;;il i  in-"  "Xt'-ii'l".!  nvr  a'i..lli''r  si'ii-.m.  ami  liuvinK  the  stmly  of  llie  Fishories  us  far  us  f"ape  Mug- 
ford  i.r  Ciipe  ('hii.|i"i;;li  ill  view.  W'liil.l  leu'l  t.  tile  ii.'i|iii'ili.iii  of  iiif.irniiitinii  .if  urent  value  t'l  the  enminorciHl  interests  of  .New- 
foiinilliinil.  if  iiin-iiH'l  in  n  seioiitilie  iiianiier,  itii'l  the  ilei^liieli'ins  compared  with  the  results  of  siiuilur  eaipiirios  uu  the  Coa.sts  of  tile 
United  .Stntes,  tin   ll.iiniiiion.  snil  .Vortliern  Kiirope. 

I  linve  the  honor  to  lie, 

Your  iibiidieiit  sorvuiit, 
The  ll.m.  I',  li.  T.  (AIM  in.  M.  K.I'..  .\tt..riiev.(leneral.  HENTIY  V.  IIIXD. 

2.  Ciuist  of  l/ihiail.ir  Siin.hvicii  linv  1 1  .Nain.  including  Iliimillon  Inlet,  liy  Staff  ('ommunder  W.  F.  Maxwell,  R.  N,  Pub- 
lished lit  the  .Adiiiinilty.  HMIi  .Inly.  I«7li. 

3.  IJapt.  (  hiimii'i.  li.  N.  states  timi  in  ISiiT  he  wn.s  informed  of  the  nxistence  of  Hanks  with  fish,  "lO  miles  east  of  Cupe  Harrison 
(Webeck). 
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As  in  \ur»ay,  en  on  ibn  I.iilinidor.  Iho  \\li(di' loiiil,  t'ruiii  ll.c  Strails  (d'  Hello  Isle  to  Ilibron,  is  dei>ply  rnl  by 
pniloinid  {''iords  pcnelraliiij;  llie  limd  tVuin  .'M  to  7il  niiics.  The-e  I'innU  liavi)  been  mapped  as  I'ar  as  llainillnii  Inlel  liy 
llif  oIKeers  of  Her  Mujcsly's  vi'sscN.  bill  bvyoiid  Ibal  piiiiil  no  s-irveys  line  been  iiiaili'  and  pnblisbed.  willi  the  oxt'eptinn 
id'ibose  helbre  nien  inied.  As  an  ilbislralioii  id'oiie  iil'llie  nnsiirvoyed  I'lord--,  I  appi'iiil  a  skeNli  plan  iiiaile  llii>  <nin- 
iner  of  Kyp'>knk  Xay,  tlie  ne.M  Hay  iioiib  of  Alllik.  Il  is  lll'ty-lliree  miles  deep,  e^iimaled  I'l'Mm  AiHik  Head,  and  lias  an 
a\erif;e  breudlli  oflbree  mile-'.  np|i,,siU'  llie  llndsoii  Hay  Cn.'s  Host,  'Mi  miles  l'r>m  Aillik  llivid,  flu-  water  i<  inore  tlian 
lil'ly  lallioms  duep,  aillimii,'!!  nut  iilnne  a  mile  aenn».  'I'liis  Hay  or  I'iurd  has  been  e\i  avated  by  ulaeiers,  bkeall  the  uilii.e 
Kicpi-iN  nil  this  ciiasl,  and  the  iiinnmerable  Islands  oil' the  coast  are  rocky  eniiTienees  ubieli  liavii  o.eaped  the  i,'eiiiT.il  yla- 
I'ia!  deiiudalioii.  Hul  llie  ^laeiers  of  Librador  hair  probablv  lel'i  even  more  vabiiihle  record-,  in  the  lonii  ot  moraines,  nl 
their  early  exislcnce  here  ihaii  deep  Fiords  or  iniinnieralile  lilaiids.  These  are  llie  nlioalH  or  banks  which  lie  sonic  lil'lecii 
iiiilcH  oiilsidi'  cd'  the  Islands,  and  on  which  iccdicrns  strand  in  lonn  lines  and  in  grcMips.  I  have  styled  l.licii  the  liincr 
Uan^;c  of  Hanks,  to  dislin^jnisli  ihciii  I'roiii  a  supposed  Outer  Halite  in  deeper  water,  where  larj;o  icc-beri;H  Boiiietiincs 
lake  the  ground.  The  inner  banks,  an  lar  as  thev  are  kninvn,  arc  staled  bv  lisherimii  to  have  from  two:ily  to  I'irty  lii- 
tlioins  of  Malcr  on  them  Commaniler  Maxwell's  sonndiii^N  U'twccn  Cape  Harrison  and  (iiill  Island  near  llopeilale, 
and  just  oiilHiilc  of  ihe  Island  /one.  rarely  show  depths  greater  than  10  jathoins.  In  one  inslaiico  <jnly,  in  a  distniiuo 
uf  about  1 10  nautical  miles,  is  a  dcjilli  id' oil  tat  hums  recorded. 

ABSKNCH  OF  JSLANDS  ON  THK  SOUTIIKUN  LABRADOR, 

The  Ailiiiiralty  Chart  portrays  a  very  imnorlani  coid'iriiialion  of  the  I,alirador  Coa.t  line,  from  .St.  Lewis  ."^oiind  to 
Spotted  Island.  'I'hc  trend  of  the  Coast  line  between  the  Hatlle  Isl.ind",  Seiith  of  St.  Lewis  .Sound,  and  Spotted  Island, 
Doiniiio  Hiin,  a  distance  uf  (!.'>  miles,  is  due  North,  and  with  \cry  few  except  ions  there  are  no  islands  oil'  the  t'oast 
tlinmghout  this  distance,  excindiiiglhe  firoiip  close  in  shore  between  Spotted  Island  and  Sloncy  Island.  As  soon  as  the 
Coast  line  begins  to  turn  Nortli-westcrly.  Islands  become  iiiimerons,  and  conlinnally  increase  in  number  as  far  as  Cape 
Alngford,  and  even  towards  Cape  Chndieigh.  Hetweon  Cape  Harrison  and  Cape  Mngford  the  Island  zone  may  be  esti- 
mated as  Inning  a  depth  id' twenty  miles  frum  the  mouth  of  the  Kionls  seawards.  The  cause  of  the  general  absence  of 
Islands  Soiitb  ol  Spoiled  Island  and  Sumcy  Island  can  probahly  be  traced  to  the  never  ceasing  action  of  Northern  i(s', 
driven  on  the  Coast  line  where  il  siidileiily  iiiukes  its  southerly  bend,  by  I  lie  inlliicnee  of  the  rotation  of  tho  earth  upon 
the  Ar<:lic  Cnrri'iU.'"  This  ciirreiil  sweeps  past  the  Labrador  with  a  speed  of  from  I J  to  2  knots  an  hour,  and  a  west- 
erly pressiin",  dno  to  the  earth's  rotation,  which  iiiav  bo  eslimaled  at  about  eleven  inches.  That  is  to  say,  the  mean 
level  of  the  sea  on  the  coast  of  Labrador  is  supposed  to  be  aboiil  eleven  inches  above  the  le\ei  it  would  assume  if  uninllu- 
enccd  by  the  earth's  rotation.  ■■'  As  soon  as  tlie  ice-ladeiicd  eiirrent  reaches  .Spollid  Island  it  is  in  |)art  relieved  from 
this  pressure  by  the  trend  of  the  ('o;ist  from  Suiilh-east  to  due  South,  hence  the  current  changes  its  course  southerly  and 
on  to  the  land.  Hul  llie  ellecl  of  this  sudden  change  in  the  dirci'tion  of  the  current  near  the  shore  is  to  throw  the  ice- 
bergs on  to  the  coast  from  Spotted  Island  to  Cape  iSl.  Lewis,  where  they  may  be  seen  stranded  each  year  in  great  num- 
bers. The  Islands  which  doubtless  once  existed  liere.  have  been  removed  by  cniistani  abrasion,  iiclinj;  iiniuleni|itedly 
forages,  and  with  the  Islands  the  moraines  lying  seawards.  We  may  thus  trace  the  cause  uf  the  vast  ditreieiice  between 
the  distribution  of  stranded  ice-bergs  South  of  Spotted  Island  and  North-west  of  it.  In  one  case  they  are  stranded  near 
the  coast  line,  wearing  it  away  and  deepeiiiui;  Hie  water  near  il.  assisted  by  the  undertow  ;  in  the  other  ease  tlicv  are 
stranded  some  lifteeu  miles  Iroiii  the  Island  fringe,  ami  continually  adiling  to  the  Hunks  the  debris  they  in.iy  bring,  in  the 
form  of  mild  streaks,  from  the  glaciers  which  gave  tliem  birili  in  the  far  Norlli  and  North-east  It  is  more  than  proba- 
ble thai  this  distribulioii  of  ice-bergs  has  a  v.rv  imporlaiil  bearing  upon  the  food  and  feeiliiig  ground  of  the  Cod,  which 
justities  iiiu  in  referring  here  with  so  iiiueh  detail  to  the  action  of  glacial  ice. 

RKLATION    OF  THE   CODFI.SH   TO   STRANDKl)   ICP:BER0S. 

I'pon  what  forms  of  lit'e  do  the  cod  feed  on  the  Norlberii  Labrador  coast,  where  the  summers  are  so  short,  the  cap- 
liii,  the  herring,  the  sipiid.  and  even  lauiice  comparatively  scarce,  and  where  in<-bergs  continually  abound  ?  The  an- 
swer may  be  expressed,  speakini,'  generally,  in  iiie  word — crustaceans.  These  are  infinite  in  number,  from  the  niiiiiile 
sea-lice  of  the  iisheriiien  to  a  l.irge  crustacean  resembling  a  prawn  ;  irabs  an'  very  numerous,  as  well  as  iiiollusks.  Al- 
though thecaplin  is  said  not  to  appear  on  the  coast  in  largo  schools  above  the  latitude  of  Naiii,  the  herrino  is  not  reported  to 
be  numerous  beyond  I  kkasiksiilik,  the  sipiid  is  stateil  not  to  be  toiind  beyond  Domino  Hon.  and  llie  launc,'  is  coiisideicii 
tobetheouly  known  Souilierii  Labrador  fish  vvhicli  visits  the  norlhcrn  coasts  in  great  iiumbers,  yet  crabs,  shrimps,  prawns 
and  "herring  bail''  with  mediisiv  occur  in  vast  iirol'iisi.in,  and  Ciriii.  with  molluslis,  the  chief  food  of  the  coil.  The  officers 
in  charge  of  the  Hudson  Hay  Co.'s  Host  at  rkkasiksalik  inlormed  me  thai  at  the  more  iiorlhcrii  Hudson  Hay  |ii:sls,  if 
seals  were  left  in  the  fall  of  ihe  year  for  a  single  uiijlit  in  the  nets,  the  head  was  sure  to  be  ideaiu'd  to  the  bone  bv  prawns, 
He  also  stated  thai  in  toe  northern  waters  o|iposile  llcbroii.  Lampson  ami  Nachwack,  the  cod  ti'cd  on  a  small  fish  bear- 
ing a  resemblance  to  the  ordinary  loiiimy-ood,  bill  that  criislaccans  wcn^  llii'ir  chief  food  The  connection  existing  bo- 
Iweeii  ice  and  the  biod  of  the  cod  is  not  apparent  al  the  lirst  blush,  but  when  it  is  borne  in  iiiiiid  that  infusorial  forms 
and  dialomaceic  abound  in  sea-water  in  the  immediate  vicinity  of  arctic  ice.  and  on  these  minute  organisms  hirgcr  lorms 
of  life  liiid  sustenance,  which  again  bccoiuo  the  food  of  crustaceans  and  diU'erent  species  of  fish,  upon  which  the  cod  are 
nourished,  till' chain  is  cinnplete.  and  the  relation  of  siranded  ice-bergs  to  tish  life  on  the  Labrador  liecomes  apparent. 
It  has  been  shown  by  Ihe  laborH  of  the  L'nited  States  I'ishery  Commission,  that  the  cod.  which  once  existed  to  a  large 
extent  on  the  New  Kiiglanil  coast,  has  been  starved  out  by  the  destruclion  of  its  fooii,  and  valuable  lisheries  mined,  bni 
not  Is'yond  the  power  id'  restoration,  if  the  rcuiedial  measures  suggested  are  faithfully  carried  out  and  sullicieiil  time  al- 
lowi'd.  But  on  the  Labrador,  particularly  the  northern  ])ortioii.  Ihroiigbthe  unfailing  advent  of  .\rctic  ice,  a  perennial 
supply  id'  loud  is  indirectly   supplied    to  Ihe  cod,   forbidding  the   idea  of  starvation  on   these  coasts.    '■" 

THE  INNER  RANdE  t)F  HANKS. 

The  foundation  of  the  inner  range  of  hanks  consists,  very  probably,  as  already  slated,  id'  glacial  moraines.  In  thuir 
present  state  they  may  reasonably  he  assumed  to  be  formed  in  great  part  Of  remodclleii  debris  broiighl  down  by  the  same 
glaciers  which  excavated  the  deep  fiords. 

The  absence  of  deposits  of  sand  in  the  form  of  modern  bcaclies  on  every   pari  of  the   Labrador  Coast   visited  this 
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1.  See  a  pajjcr  by  tlio  Author,  pulilished  in  Vol.  VIII.  of  "  The  Cmiiidum  A'n/ucn/i'rf," entitled  "  N'otes  on  some  Oeologieal  Features 
of  the  .Nnrlh-easlern  ('east  of  Idihnidor,"  .April  lilh.  1877. 

'1.     See  t'oliliiiK  "  (hi  the  Ijivvs  of  Ciirreiils  in  Ordinary  ('undiiits,  and  in  the  Sea." — ytitiire,  Jh*r.  1871. 

',i-  See  a  iiaper  hy  the  aiitlitu*  eiititleil, '*\i,te8  on  the  Iiitlueiice  of  Anchor  Ice  in  Kolati  in  to  Fish  OITal  ami  the  Xewfoiiinllaiid 
Fisheries."    Part  1.  ainl  Part  II.    St.  .lolin's,  Newtid,  1877. 


p 


Honitiin,  i'v<'C|>l  oiip.  Win  vi-ry  nmrkoil,  The  <'Xfi>|)li'iiml  unvi  ohicrvcil  lies  hnlwTOii  Siimlwich  Unv  iind  llimiillnii  Irilnt, 
('iipi>  l'(irrii|)iii(>  lioiii',' the  I'l'iiln".  It  it  pniliM'tiMl  t'nmi  Ihn  ninlhi'rii  swell  ol'  the  (inMm  by  the  tiiiliiiii  lliifliir  IiIiumN 
mill  |ir<iiiioiil()n ,  II 'n- hii't;' ili'|iii!.il!i  iil'  ••niiil  nn' si'cii  I'miM'iiiu  iiiiiiiv  »i|iiari>  milcH  in  iirni.  The  ri'iniiii  « liv  Minily 
lii'iii'iii'H  arc  Mill  III  ui'iii'i'iil  ruiiiil  oil  tliiH  I'oiiii,  iiiilttithHtiiiiiliM|{  lliiit  iiiinrniuiit  i|iuuitiiti'H  ill'  riii'k  iiro  iiiiiiiially  jji'iumiiI  up 
liy  I'liiisi  i('i<.  iiiiii  ii'i>  piiiw  ili'iu'ii  nil  till'  hIiiu'i',  iiriiuH  iVoiii  thn  iinilvrtuw  c-iiri'ylii){  tliv  hiiiiiI  «imwiir(l i  iiikI  (K'piitiliiiK  it  mi 
till"  tliiiiiU  or  liaiiiit  (iiiUiiir  111'  till'  IsIiiiiiIn. 

It  limy  Ih>  ai|\i'<:ilile  hen'  In  ailvert  In  it  pn{iiiliir  orrnr  whieli  aNsiiiin's  thiil  llio  ileplli  nf  wiiler  III  wliirh  iiii  it'e-liert! 
UrmimU  is  iinlii'iilml  hy  llie  lieii;lil  nl'  llie  liery  iil...e  iii.-  '"»i'l  <i\'  the  Hei.  ll  is  eniiiiiiniily  sliiteil  thiit  wliiln  Ihei'e  imiiie- 
llililli  Itlinvc,  tliei'i'  will  he  eii{lil-liliilli«  nl'  the  I.eri;  lieliw  llie  ie  t  Ivvol.  'I'll  in  in  ik{i|iri)\iiii,'ilely  I  rue  niilv  wilh  I'l'^iu'rl  In 
V'>luuie  nl'  iiiiii't  III'  ihe  her^,  mil  wilh  re;,'aril  In  height  itliil  ile,ilh.  A  liur)(  liiity  hIiiiw  iiii  eleviilinii  nf  niiv  liiiiulri'il  I'eil 
iilinve  water,  luiil  yd  its  ilep'ti  lielnw  may  iml  exeeeil  ilnuhle  thai  iiiii  iiiiil,  liiil  iu  vnluiiie  nr  lua-ii  will  he  iihnul  liijlit 
tiliii'!*  the  iiia»»  il  uhnHt  nil  llie  siirl'ai'e.  lleiiee,  while  ieeln'r^'-"  umiiiel  in  thirty  iiiiilliirly  I'alliiiiiiH  ol'  wali'r,  lliey  may 
c.vpnie  H  Iriiiit  III'  niie  hiiiiilri'ii  or  niie  liiiiiilreil  anil  IHly  I'eel  In  iillilmle,  tlie  lirn.iij.  ina^Hive  lia'<e  Huppnrliii^  a  iiiii')')  aluiiil 
olii'-liiiith   nf  its  vnliiiiie  iilmve  the  sea  level. 

MOVK.MKNTS  oK   I'lIK  ('(i|)  oN  TIIK  LAIlitADoJl. 

'I'liv  t'lllnwliu;  luhleH  vhiiw  the  iK'riniU  ol'  llr"!  arrival  iiiel  Itiil  ealeli  nl'  Coil  iiii  the  Newrfiiiiiillaiiil  itinl  Lihrailnr 
CiikIs.  Ill  i'l'iiuiiiiK  llieie  lalili"*  I  liaie  li'i'ii  eareliil  to  elliiiiiiiie  cvtreiii  ■  sei-miK.  liir  the  ('ml  liave  lieeii  Kunwii  In  ap- 
priiaeli  the  shore  iluriiiK  ;iii  i'Xi'e|itiiin.illy  early  senoii,  a  I'lirliiiitlit  nr  three  week*  ►noieT  lliaii  iliinii({  llie  average  nl' 
years.  I'larlv  ami  lale  ►priiius  oi'ciir  in  Ihe  iiinveineuU  ol' IMi  jiisl  as  irrei;iilarly  us  in  the  nunenielils  ol' iiiii,'raliirv  liirils 
or  ill  llie  lealint;  ami  llntverlio.,'  of  plains.  The  Silmon  ami  the  ('ml  iri'iier.illy  eome  wilhiii  a  »eek  of  one  aiiollier,  ami 
the  Kskimn  of  l'kkii'>ilisalik  have  n  tr.iilllion  that  the  ^'t.ilinnu  may  iilwavs  he  lookeil  for  nil  Ihe  ilay  of  llie  lirs'  s|iriiif; 
ti'le  alter  the  lOili  .Inly.  In  I  ""T').  a  ier\  liile  seisoii,  ('n,l(i-.li  were  iin!  taken  lief.ire  the  "ill  Vii);usl  ;  lliii  \ear  they 
caiiio  ill  1)11  the  :.'oih  .lulv.  ami  llns  ii rils  with  llie  expi'rien )U  oilier  parts  of  the  eiast. 

All  iiiipi'eH'.inii  prevails  aiiio>i<;  llsliermen  thai  the  Capliii  are  "  mo\lii^  niirlli,''  ami  tli.il  the  Coil  are  i'ollnwiu^j;  ihem. 
This  npiiii  n  is  no!  shareil  In  ihf  iiiis«|.iii  ines  who  have  oeeiipieil  the  I'list  for  a  eeiilurv.  Tliey  have  kmiVMi  the  Cipliii 
as  far  iinrlli  a<  Naiii  for  many  vears.  On  ilie  .Viliniraliy  Cliarl  nf  I'ml  .Maiivers  (hit.  ."i7,  lonj;.  I'lJ.T)  tliirly  miles  north 
of  Naiii,  ennslrueted  hv  ('apt.  .Maiihy  in  l.Sil">  ami  piihlisheil  in  1571.  ('ipliii  IJiy  in  llm  naiiie  ;;iveu  to  an  aneliorat;e  al 
I'.u'l  .Manvers,  from  »vlii.|i  il  is  inanifest  that  Capliii  were  seen  there  sixty-eifjht  years  aj{i),  or  half  a  eenliiry  liefire  the 
lishernien  passeil  .\il|lk  Hay,  or  even  Cape  llarri~oii,  nearly  2iiil  miles  lo  Ihe  sonlh-easl.  The  Capliii,  hnvvever,  is  tint 
known  to  the  nllieers  nf  the  II.  M.  Cnmpaiiv's  I'nsl.  or  In  llie  inis^ioiiaries.  Iieyomi  Cape  Mnj;lnril. 

Elsowliere  it  is  show  u  that  the  ('a|iliii  is  an  inhahllaiit  of  seas  very  iiiiieli  farlher  lo  the  nnrih  tliiii  those  wa-liiiii; 
lliu  Coast  nf  l,alirail  ir.  It  is  iilnimlanl  nii  the  South  (ireeiiliml  Coast,  ami  visits  the  .Vorllierii  Cnasls  of  Norway  in  iii- 
ealeiil.ilile  inimliers. 

'J'.llllJ'.'  nhiiii-iiii/  till'  (i/)/irii.riiiiiilr  ni'iiii  iliili  nf  iirri'fiit  nf  l\iil.in  'in  ilnh'  nf   il,/iiiii'i,;^   mill   nifilii   Iriiijlh  of   llif    Fishiiii/ 
ISciigon  fur  Coil,  III  A\urlU-eu«tern  yeufiiiiniiluinl,  Smllni'ii  i""/  \i)rlhrrn  Luliniilor  : 


L...-.illly. 


M.'.iii  llil.'ol  Aril 


.\KWfl)lI.Mll..».ND, — 

('inception  Bay, 

lionav  ista  Hiiy 

Notre  Dame  Hay 

Cape  St.  .Inhn  In  Par.   Point, 

White  Hiiy 

C.ipe  U ouoe  llarhnr 

Cape  Haiilil  In  Cape  Oiiioii. .  . 


Mem  lliti.of  Cluw  ;  Mnin  I...iikiIi  i.( 

III  Ki..lii'rli>H.  KIhIiIiik  Hi'.im'II, 


I  st     .Tuno, 

2oih  Nov. 

^ 

loth     •• 

lOih     •• 

20th     " 

liilh     " 

L'Olh     " 

l«t       " 

M-Ui.lllVH. 

10th     " 

1st        '■ 

loth      " 

1st 

201  h     •' 

L'Olh  Oetoher 

."cMi 
53.24 


Or-r  fiiiir  (In/ivrit  nf  Lillilil'lf 


SiifTIIKIIN     l/VIIHAIloli,. — 

Chalean   Mav 


Hilteanx 

Imliaii  llarhoiir.. 
Cine  Harrison.    . 


iOih.Iiine, 
iL'th.Inlv. 
l.-||li      '>' 
iMh     •' 


Oi'er  llini'  iliijreiK  nf  Lilititdr. 


!NoRTiii:iiN  L.viiRAnoii.— 


"i.'i.U 

\illik 

20ih 
2(llh 
201  h 
22iiil 
2Hl  h 

2-;th 

2Slh 
loth 
15th 

liilv, 

54.57 

K  V  pok 
Hopeil 

,k, 
lie 

-..-..27 

.-,;!.,sii 

Donlil, 
I'kkas 

Is 

ksi 

lam 
ilik 

1  Ilai 

5.'">.52 
5G..'?:t 

.-.7.3ii 

( )kak . 

Ilehrnt 
l.:iu)i)s 

.-i8.;m 

1 

All" 

.-.8.4G 

III, 

One  thi'i'e  anil  a  liiilf  ilii/ms  nf  Latilinlf. 


1st 

(), 

loher 

mil 

• 

Ut 

•• 

1st 

87  ilavs. 


1st    Oelnher 

Ist 

Ist        " 

1st        " 

1st 

l8l 

1st 

2-"itli  SepI . 

15lh     " 

01  ilavs. 


I'rom  llns  Talile,  ini|)erfeet  as  it  is,  we  may  ileiluee  llie  followin;,' law  :  '•  Over  an  area  e.xtemliiig  northerly  from 
Coneeplioii  Hay  fir  seven  liiinilreil  miles,  tliu  eoil  approaeh  the  shon;  ahiiiit  nne  week  later  for  every  ilegrno  of  latitutlo 
we  ailvanee  lo  the  iiorlli." 

These  tallies  show  also  llial  for  a  perioil  of  ulioni  forty  ilays  the  eoil-fisliorv  K'"'-^  o'l  siinnltaiieoiisly  ilurin<;  Aiifjust 
and  September,  throughout  the  leugih  of  a  eoasi  lino  cxtcmling  from  latitmle  47"  to  latitmle  uS'^.ltO,  or  imire  than  sovon 
hniulred  statute  miles  ill  one  ei)iitiiiuuus  line.     Ileneo  it  appears  thai  the  luigratiniis  of  the  sehools  of  this  tlsli  arc  inure- 
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rUKSKNT  HTATIIS   nV  TIIK    NdRTIIKHN    I, AKU AI»;  .|!    I'ISIIKUY. 

Alioiil  I'.iiir  liiiiiilrcil  (itliiiiii  ii'.ilV,  I'lMiii  I'ii'liiiTii  I'l  iiiimtv  I'Hih  Imi'.l  mi,  iir-  k  i|),i  mh  1  to  lii.i'  \>n*-  1  Ciiin'  llafriiiM 
this  Hcuioii.  '''  'I'likiiiij  tlic  iin'i'iii;)' III' llii- nilifi' tl '■' ,  iiin'  iMPric  I  lU'li  I'iniit  iH"ii,  llir 'c  Htliiii:;  li  mK  nn  I  oiin  uliore 
liimt.  Out  (it*  (he  H'JiM  liiiiiiN,  Nvii  iiiitv  ikiiiiii  '  iht*  24'.)  >  wnrn  ii'lii  illy  iiii)(i;iiil  in  ililiiii);.  TiH'  I'ltliii  iti'il  iMti'li  vriiH  (ID 
iluiiitnU  piT  iiiiiii,  iir  ill  ilii'  aj;:;iTi;ili'  I  1 1.0  K)  i|iii'il.ilH.  Tlii<  »iirl<  wii"  ;»i'i'  imiilii'ic  I  iii  .ni  iivur  ii[>  inmivi;ili'  ol'  I  wi'iily- 
liiiir  li^hiiij;  ilayt,  ami  Inn  liirui'  rxlnil  wiili  iln-  Jini;!'!*.  ''  ill  it  i<,  vvitlmiit  llio  iiin  nf  liilt.  Tlii'  hvi'imhh  wi'i(,'lil  ot'  lli(> 
llsli  ii  uliiiiil  Mills  iVi'sli.  Alln»iiii{  l:!(l  fi'li  Id  til"  i|iiinl  il  till'  iiiinilii'i' tuki-ii  W'lilil  Ih'  iilnint  I'liflit  a'li  niilliniH,  tlio 
imiiilicr  vmiiimiIimI  iinil  Inst  iilniiit  I'mir  hikI  ii  ImII'  iiiilli  iii<.  .ihli  i<ii^li  imiii'  Ii  'lii'i'iii<>ii  iMiisiliM'  tliiit  mm  llsli  nut  of  lliri>L<  '{■> 
woumli'il  liv  the  iiCL'i'r  aiiil  l.isl  uIumi  IIh'  Ijsli  an.'  vits   iiiiiiiimmiii. 

Dii      ■      ■     '     


AihilliiT  vi'.it't,  iiliii  lyini;  iiliiii<{-'i  il',  uiiii  liiiliiii;  IVniii  Xiitn:  D.iiin  Iltv.  vv.ts  ui'  (iD  Lhi-i  IiuinI-ii,  licr  ro  ii|ih>iniMil  12 
iiu'ii  and  4  lioaln.  Slic  rcii-li"ii  tin-  isluiiili  oH'  II  ji|iiMii|ii  (lat.  .^'i^JD  mi  tin-  "iiiil  .Inly,  ti-ilii'  I  I  m  six  wi'i'lis  anil  fmik  "(I ) 
<|niiiliils  ol  lisli  iir  iilmnl  fli)  (|iiinl,ils  piT  mm.  Hlni  lal<  ■<  li.'P  iii'in'ii  Hsli  iJinM'l  In  Notre  Dune  Uiy  In  ill  iKh  lliiirc.  Nn 
lisli  lire  iNii  11' iir  I'lii'i'il  on  lli:s  sliiiiM,  iisyc',  iinrtli  of  !<  iii'^  Islaii  i  Tirkj',  so  iic  tw.mly-tive  iiiilt's  iinrlli-vvi'st  iil' Cajm 
llai'i'i^iiii. 

liilliiTl 1  I  lie  Niii'lliiT'i  r/iliiM'Inr  (•  i;ist,  tlv  jin^i'i',  at  ilrcmlv  si  it n  I.  lias  h  'iiii  aim  mI  hv  'Insivoly  nsi'  I  ;  it  is  only 

lali'ly  llial  laniii'e  liavd  b'fii  iricil  HI  h.iil,  iiiil  rtilli  nurlteil  .s  irivss.  H,\  il  ii  woll  linnwn  tint  niilv  the  smalk'r  iii/.eil 
cDii  iii)iiic  \\\[i  ulialliiw  wii'iM',  till'  lar;<'r  lIsli  i'.'  iiiiiiiii!^  I  i  iV' !  i  in  lli-  liiiik<  n  ilsi  I"  mil  in  il  "I'li 'P  xvalor.  S'vry  I'nw  ai- 
tiMiipIs  liavci  l)L'i'ii  III  nil!  Ill  (Isli  nil  lliii  liilit'iil  ir  llin'>s.  Iiiii  wli'ii  ti'ii- 1,  I  liavn  li'i'ii  iis.nrivi  liy  Inislvvnrlliy  ihm'siimi  lliat 
lari^L-  lisli  liiivii  aKvavs  bun)  lakmi  willi  liiit. 

I.iir^i-r  linils  ill  111  llinsi'  ns(!ii  all  ill'  lIn'  islands  an'  n^|niri'd  Tir  lliis  kind  of  flsliiiiL; ;  imli'i'd  a  lo'ally  difl'iTcnt  nn- 
'^aiii/.alinii  and  ('i|!ii|iiiii'iil  will  In  iii'i'oss'iry  I'm'  tin-  .N.u'liii'rii  lulirad'ir  Hiiik  l'"islii>,'y,  wliiidi  apjii'irsi  destined  to  bucniiii', 
imdi'i'  prnper  eiir  mr:i;;i'iu '111  and  iiianajji'iiunit,  tlie  iisiii;iiv  dk   I'ln;  riTriti';. 

TIIK   CIJMATK. 

I'Api'i'li'iii'i',  iinw  I'xtiMidi'd  iivi'i'  I'veUi'  year-i,  -^liiuvs  lliat  llie  scisniis  are  siillieimilly  lali'  and  Inn;;  In  pcniiil  \ew- 
t'liMiidl.iiid  lislii'i'inen  til  cniiir  iVniii  llii'ir  li'iiin's  all'i'  spriii^j    li.liiiii;    is  nvoi"   llinro,   and    llii'ii'  i,'iii'di'ii    vvurk  alli'iiiU'd    In. 

Thev  iiiav  ai'i'iM- nil  tlie  .N'li'llu'i'ii  i/iliradir  l''isliiiii,' (ii mis  Imm  tin' tenth    tnl',-    I  wenlielli  nf  .Inly,    iir   i'\i'ii  liiler   if 

tliiiv  ;.'ii  nni'lli  lieyniid  \iiin.      Tliey  may  n'liini  in  i.;iMi"i'.il  liv  the  ten'li  In  lli.'  1  we  'i    ul'  Si'p.i'iiilier    In  Suuilii'i-n    l.ali- 

railiir  mnnis,  nreveii  In  their  linines.  with  full  lares  nl'  l'I' 'I'li  li>li. 

'I'lie  I'vtri'iiiitii's  111"  many  nl' the  lie 'p  l''l  irds  iVnm  Ci|ni  irirrisnii  In  I'kk'iiiiksalik  nr  I'Veestniie  I'oiiit,  a  dislanee  in 
all  air  liiii-  nl'  11'"  inik's.  ennlaiii  tiiiilier  II:  I'm'  s|iiirs,  I'm'  the  einslnii-linn  nl'  "  I'ni'o-aiid-al'lers"  and  I'nr  all  ordinary  liiiild- 
iii;?  piir|iosi's.  'I'lie  I'liiiiate  then',  namely,  "I  llf  liittmii  nl'  many  nf  these  deep  i''inrds,  pi-rmiN  ol'  tlie  eiiltivalinii  of  pn- 
latiies  and  ntlier  garden  M'i;elalili's.  iielween  Ailtik  and  L'kkasiksa'ik,  there  an-  'it  present  iilinit  sivty  resident  sellhrH 
in  the  deep  l''inrds,  iiiisl  nf  Hlinm  have  lieen  in  llie  seriie-  nl  111"  llii'ls','i  H  ly  C  i.  or  the  lisliin;:  linns  alreidy  naiiied, 
and  Slime  of  them  are  married  In  Eskimo  rtnmeii. 

There  are  several  oilier  pnints  i)\'  Lireal  interest  'ii  ri".j:iri',  rn  the  Vnrlhern  riilinnl  ir  wliieli  are  wnrtliv  nf  iinl^iei',  hut 
the  di'lails  wniild  swell  this  pipiT  In  diiiii'Msiiins  fir  exeei  liiii;  lii  ise  nf  a  liriel'  di'seriplive  milliiie  xkeieli  nf  il  eniiipara- 
tively  new  Held  I'nr  that  kind  nf  eiilerprise  and  iiuliislry  i  i  whi  'i  .Vewl'miiidiand  is  sn  iiis!:ri;;iiished,  and  from  wliieli  she 
annnallv  derives  sn  iiiiieli  wealth. 

'i'lie  expaiisinn  and  |)reser\a'inn  nf  her  lishiii'^  ;;"  i  in  Is  t'lr  tli  ■  ine  n!'  her  n.vii  pe  ipLi,  appears  In  eliiim,  liiiwever, 
tlinii;;lilfiil  and  liheral  I'linsideriilinii.  and  not  nnly  frniii  'hose  wlm  may  pro'il  liy  tli '  Industry,  lull  fnini  those  also  wlin 
may  lie  alile  In  assist  in  le^s.'niiiu;  the  dillieiilties  with  whieli  il  is  li-jset.  in  ainelinnitiiii^  tli"  hardships  inscparalile  frniii  its 
pnrsnil,  and  in  aiding  the  develnpini'iil,  of  the  rosonroes  of  the  vast  areii  it  may  yet  be  inu'de  tn  oeeiipy. 

.St.  John's,  .November  Sth,  isrc.  ilEXUY   V.  IllNU. 

*     This  law  ri'^tiliilin;,'  the  inovi.'nii'iits  nf  sevemi  fpfeies  uf  llsli  has  Imin  sineo  been  reennni  I'd  in  ntlier  emintrii'S. 

1.    ('iipt.Cliiiiiiiiii  in  [•■'fi"  was  iiilMriiieil  thai  •JKI  sail  luul  that  year  passeil  I'ape  llarrisiii  nr  Welieek  k'^'h*?  Nnrtli. 

a.  Itiiit  was  usi.il  ia  i^Uv^  lliiy,  luit  imrlh  nf  .\illik  aliiinsl  iill  Hi,,  |l,|i  wen-  taken  willi  llie  |inj;er.  The  iiiunee  is  .statwl  tn  have 
been  iiseil  111  ft  siniill  •■vti'iil.  as  wi'll  as  iMi'oiuKii  hait.  Tlio  "  jiwer"  is  mi  iiii|ileiiii'iit  iiiinle  nf  leinl  ur  tin  in  the  .shnjie  nf  a  llsli, 
■with  ft  euil  hnnlc  siililei'ed  tn  il.  It  is  nipiiily  lirawn  iiji  ami  ilnwa  alinut  ft  yard  from  the  linltniii,  .N'n  liuil  is  iis.'il,  The  priiiiiple  is 
the  eiiiiie  as  the  use  nf  a   "  spunii "  ia  ti'iiwlliii^. 

3.    In  IW.;,  ft  yeiirnf  K'reat  e.iteli  nn  the  (jiliradnr,  the  cod  ami   cii|iliu  "striiekin"  at    ley  Tiekle,  Iniliau  llavljor,   nn  the    101 
Juno,  many  il«y»  lieioie  the  li«liiii),'  lleet  arrived. 
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